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Executive 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 July 2005 to June 2006 and makes comparisons to previous surveys
conducted since the outset of the project in 2003. The key findings are listed below;
•

The works at Bulverhythe were completed in early in 2006; consequently analysis of
this frontage only covers the period from the post-scheme survey in February 2006.

•

Despite a loss of 6,000m3 along the central part of long open bay, backed by a rock
revetment, the Bulverhythe frontage experienced a net gain of 4,000m3 from February
to June 2006.

•

A net loss of 4,750m3 was observed along the Hastings frontage, over the last year
(July 2005 – June 2006).

•

In total, the Hastings frontage has now lost 20,000m3 over the last three years since the
monitoring project began (2003-2006). This represents a slightly higher annual loss rate
than the 5,000m3/year predicted in the Cooden-Cliff End Strategy Plan (2002).

•

West Marina has proved the most erosive area since the project outset, losing a further
5,000m3 in the last year. Erosion was also evident along Grand Parade and the far
eastern embayment in Management Unit 8. The latter had previously accreted material,
but lost 6,000m3 from July 2005 to June 2006.

•

Accretion is evident along the central part of Undercliff Marina and in front of Eversfield
Place and the run up to the pier. The eastern end of the large open beach in
Management Unit 8 also demonstrated a net increase of 2,500m3.

•

Six storms exceeded the storm threshold of a 2.75m significant wave height (Hs) at the
Pevensey wave buoy. All storms with a Hs over three metres occurred in
November/December 2005, with two storms in December peaking with a Hs of 3.55m.

•

Post Storm Surveys were conducted on the 14th November and 11th December. The
November survey followed two weeks of stormy weather and had an almost universal
effect on profile configuration. Losses were observed along the crest and upper beach,
which were compensated for in part by gains along the lower beach and foreshore.
Results for the December survey were less consistent.

•

Beach crest levels are on the whole reasonably healthy well clear of ‘action’ trigger
levels defined in the Cooden – Cliff End Strategy Plan (2002). The main exception to
this is the area known as White Rock, east of the pier, where beach levels are critically
low. The far eastern embayment in Management unit 8 has also seen a large reduction
in crest height over the last year, and should be monitored for further erosion.

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.

1

Beach Management Plan Site Report 2006
4cMU7 & 8 – HASTINGS

1.0 Introduction
Boundaries for the extent of this report are consistent with the Beachy Head to South Foreland
Shoreline Management Plan (1996), comprising Management units seven and eight. These
largely cover the Hastings frontage managed by Hastings Borough Council, with the exception
of the far western section of MU 7, which falls under the control of the Environment Agency as
part of the Bulverhythe scheme. Hold the line policy options are utilised in both units in order to
protect the rail/road infrastructure and settlements.
As part of the strategic regional coastal monitoring project the beach has been surveyed three
times a year since the summer of 2003 with land based GPS techniques. These comprise
biannual profile surveys and a complete beach plan survey every year, full details of which can
be found in the explanatory notes (Annex A). In addition to this a bathymetric survey of the
adjacent seabed was conducted in 2004, and a network of tide and wave gauges have been set
up in the southeast region. The location of the frontage is shown in Figure 1.2-1 and also
includes the nearest wave buoy and tide gauge.
This report covers the changes in beach topography between the 2005 summer beach
management plan survey and the most recent 2006 survey. A previous report (AR - 16: 2005)
covers the observed changes from the 2003 baseline survey up until the 2005 summer survey.
In addition this contains a lot of background information, design levels and site-specific
information.

1.1

MU 7 – Hastings West

This unit runs from Glyne gap to the Pier at Hastings, the shingle beach is a recent (1930’s)
development of a formerly active eroding coastline. Groynes are used along the entire length at
50-100m intervals, these are an assortment of concrete and timber sections. A variety of
seawall types run along the unit and front the main road.
The western end of the unit gives way to the start of the Bulverhythe frontage, with a railway
running along the coast for the rest of the section. In the last year this has been subject to a
major rock protection and groyne defence scheme under the supervision of the Environment
Agency. As a consequence only post-works (February 2006) data is included.

1.2

MU 8 – Hastings East

The unit extends eastwards from Hastings Pier through to East Hill, and has been protected
since the 14th Century. Two breakwaters and a harbour arm built at the eastern end of the unit
have resulted in a great deal of updrift accretion. Over the last two hundred years this has
enabled land reclamation in the accretionary zone, which has resulted in the former cliff line
lying up to 300m behind the current shoreline for part of the unit.
In contrast the western end has a number of groynes that help to maintain beach levels, these
are an amalgamation of concrete, stone and timber and are testament to the continuous
maintenance/enhancement over the preceding decades. A seawall fronts the main road along
the whole length. This is prone to overtopping and historically has resulted in flooding of the
hinterland and closure of the road. The section is also fairly unique in that there is a sub-terrain
car park beneath the road that is accessed by subways.
The 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.
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Figure 1.2-1: Location of Study Area and Wave/Tide Gauges
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2.0 Surveys
All topographic and bathymetric surveys are referenced to a Global Positioning System (GPS)
control grid, established for this programme, and conducted according to the current
Environment Agency’s National Specification, summarised in the Explanatory Notes (Annex A).
The schedule of completed surveys since the start of the Regional Monitoring Programme is
given in Table 3-1.
Table 2-1: Completed Survey Schedule

Management Unit 7/8
Profile

Beach Plan

01/09/2003

01/09/2003

Post-storm

Bathymetric

14/09/2003
13/01/2004
23/03/2004
03/06/2004
04/08/2004
31/03/2005
07/06/2005
15/10/2005

03/06/2004

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

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

02/02/2006*
26/06/2006

* Post works survey conducted at Bulverhythe only

2.1 Topographic
The topographic survey for June 2006 covers management units 7 and 8 in their entirety. An
additional survey was conducted in February 2006 covering the Bulverhythe frontage only. This
marked the completion of the capital works and will subsequently be used as the new baseline
for that area.
Digital Ground Models of the 2006 Beach Management Plan topographic survey are shown at
Figures 3.1 superimposed upon the ortho-rectified aerial photograph of 2005. Figures 3.2
illustrate the February 2006 post works baseline survey along the Bulverhythe coastline, all of
which are located in Annex B. The method used for deriving Digital Ground Models is given in
the Explanatory Notes (Annex A).

2.2 Bathymetric
The Hydrographic baseline survey conducted in 2003/04 was presented in the 2005 BMP
report. This survey is being repeated in 2006, but the data has yet to be delivered from the
contractor. On receipt the survey will be subjected to the necessary QA procedures and made
available through the normal channels.
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3.0 Difference Models
Now that the 2006 beach management plan data set has been compiled, it is possible to
overlay the results of the survey with the previous years data (July 2005). This enables
comparative volumetric analysis to be undertaken to determine change over a given period.
Through the use of three dimensional ground models and the ortho-rectified aerial photographs
it is possible to create a visual interpretation of the volumetric change that has occurred during
each analysis period. This is shown in Figures 4.1 to 4.2 (Annex D), which indicate areas of net
erosion or accretion (note that 0.25m difference in elevation is considered as “no change”) and
the location of any extraction/deposition sites.
Figure 4.1 is the difference model generated from the June 2006 survey minus the July 2005
survey, with negative values representing erosion that has occurred during that past period and
positive values accretion. Figure 4.2 is the difference model of the July 2006 minus the post
works survey conducted along the Bulverhythe frontage in February 2006, on completion of the
scheme. Given the disruption caused during the works data is not presented for the period July
2005 – February 2006. The latter survey now represents the new baseline for the Bulverhythe
frontage and will be used as the start point for all future analysis.
Whilst these figures show an overall change in beach volume within each discrete ‘area change
boundary’ it should be recognised that the data is based on the beach management survey,
which is undertaken once each year. It is therefore only a snapshot in time and the particular
dynamics of each frontage need to be considered. This will ensure that the information shown in
the difference models represents the net change rather than capturing a particular extreme
variation caused by a large event.
The following section of the report contains a narrative summarising the changes that have
taken place over the last year, and as part of this exercise a hypothesis of the processes driving
these changes has been made. This has been carried out for a number of locations along the
frontage, with the extent and nature of the change generally depicting the boundaries of each
location. Also, to ensure that the results from the difference models are representative of net
change rather than a particular event that may have been captured by the survey, the beach
profiles have been cross referenced with the other profile surveys carried out on an annual
basis. This then gives an indication of the beach variability over three time steps in each
individual year.

3.1 Management Unit 7
To aid purposeful analysis the unit has been split into six sections as depicted in figures 3.1-1
and 3.1-2. These reflect changes in beach configuration and/or the presence of terminal
structures.
3.1.1

Section 7.1 & 7.2

The first two sections comprise part of the Environment Agency Bulverhythe coastal
defence scheme, constituting a combination of rock groynes and shingle replenishment.
For analysis purposes changes have only been considered since the post works survey
in February 2006, this represents the observed variation in beach topography over four
months up to the annual beach management survey in June.
In section 7.1 the most notable change is a loss of over 6,400m3 of material along the
centre of the long bay, backed by a rock revetment. Now that the old groynes have been
removed, along this 750m stretch, it seems somewhat inevitable that material will
‘gravitate’ to the east or west of the bay. Given that the predominant hydrodynamic
forcing creates a net easterly drift a comparable gain may be expected along the down
drift side of the frontage, however despite the eastern end of the bay showing small
5

Beach Management Plan Site Report 2006
4cMU7 & 8 – HASTINGS

signs of accretion (c. 1,300m3) they do not reflect the magnitude of the losses in the
central area. The final bay in section 7.1, 120m wide and flanked by two rock groynes,
demonstrates an increase of over 2,000m3, it is reasonable to assume that the majority
of this material originated from the long bay to the west and goes some way to
accounting for the large loss observed there.
All areas in section 7.2 exhibited a net gain in material over the same period, totalling
over 7,000m3 for the whole stretch. The majority of the increases were observed at the
eastern end of the groyne bays (both rock and timber varieties). This supports the net
easterly drift concept and most likely represents material derived from the new
Bulverhythe replenishment works.
3.1.2

Section 7.3

Spanning nine groyne bays along ‘West Marina’ this section represents the largest
erosive trend of the management unit having lost around 15,000m3 in the preceding two
years, 9,000m3 during 2003/04 and 6,000m3 throughout 2004/05. This trend has
continued with almost all areas losing material, totalling nearly 5,000m3 since July 2005.
Although less than previous years this is still of concern. This may however be less
pronounced over the following year if the area benefits from the new replenishment
material moving down drift from the recent Bulverhythe replenishment works.
3.1.3

Section 7.4

Eleven Groyne bays approaching Grand Parade where the orientation of the coastline
changes from 4o to 16o degrees above the horizontal in section 7.5. The majority of the
section, comprising the central groyne bays, accreted by nearly 6,000m3. This was
offset by losses on the far eastern and western groyne bays. This resulted in a net
increase of 1,000m3 along the whole section.
3.1.4

Section 7.5

Comprising the first ten groyne bays along Grand Parade this section demonstrated a
loss of 4,000m3 over the last year. All groyne bays in the section demonstrated a loss of
material, predominantly from the upper parts of the beach, with the exception of the last
two easterly groyne bays that exhibited small gains. It was predicted in last years report
that the groyne field would be unable to retain the accumulation of shingle during
2004/05. This appears to be the case with gains in the last few bays of this section and
neighbouring section 7.6 indicating the material is continuing to move eastwards.
3.1.5

Section 7.6

The area immediately west of the pier constituting six groyne bays, this section has
gained 6’000m3 of material over the past year, almost exclusively along the upper parts
of the beach. This was derived from the corresponding losses to the west, but as has
previously been highlighted in last years report, shingle in this area has a tendency to
move very quickly through the pier and on to the main beach in management unit 8. It is
highly likely that these gains will be short lived and a reversal will be witnessed by the
time of the 2007 beach management plan survey.
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Figure 3.1-2: MU 07 Beach Analysis Sections (East)
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Discarding the Bulverhythe frontage (section 7.1/7.2) overall the unit exhibits a net loss of some
2,000m3 in the year 2005/06. In contrast the unit lost around 10,000m3 between the 2003/2004
surveys and a loss of the same magnitude (9,800m3) during 2004/5. This reduction in erosion
rate can most likely be attributed to an influx of material from the Bulverhythe works, rather than
any variation in hydrodynamic conditions or frontage dynamics. The results and error estimates
are summarised in table 3-1.
Table 3-1: MU 07 - Summary of Erosion/Accretion Trends

Section
Number

Error
Estimate*
+

Erosion/Accretion
(2005 to 2006)

7.1
7.2
7.3
7.4
7.5
7.6

/- 1,467m3
+
/- 1,784m3
+
/- 1,698m3
+
/- 1,938 m3
+
/- 1,350 m3
+
/- 747 m3

-2,048**
7,161**
-4,741
966
-4,081
5,891

Total

-

3,147

* 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
** Variation between February 2006 and June 2006 only (due to Bulverhythe coastal defence scheme)
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3.2 Management Unit 8
To aid purposeful analysis the unit has been split into four sections as depicted in figure 4.2-1.
These reflect changes in beach configuration and/or the presence of terminal structures.
3.2.1

Section 8.1

This section covers the 250m east of the pier and incorporates three groyne bays.
Groynes are composed of concrete and timber and at the time of writing beach levels
are equal to groyne height at the eastern end of each bay, thus it is apparent that
shingle regularly moves over these structures in an easterly direction.
Over the first two years of the project the section has lost around 5,000m3, 2,300m3 from
the summer of 2003 to 2004, and 2,700m3 over the following year up to July 2005.
During the last year (2005/06) a small increase of 800m3 was observed, this correlates
with the gains west of the pier in section 7.6, although it barely impacts on the losses
recorded over the previous two years.
3.2.2

Section 8.2

Given that most of the groynes are completely covered, this is essentially an open
beach, which has historically accreted as a result of the harbour arm at the eastern end
of the section. The western end has critically low beach levels, it is believed a coast
protection scheme has been submitted to DEFRA, approval of which is currently
anticipated.
The thin beach at the west of the section has lost around 800m3 over the last year.
Since monitoring began in 2003 this section has never shown any significant accretion
and the erosive trend has continued year on year. Should this trend continue remedial
action would be required sooner rather than later.
The central part of the main beach has shown an increase in beach material of over
3,500m3 from the summer of 2005 to 2006. This is primarily composed of accretion
along the upper beach face, resulting in an increase in beach elevation of up to 1m, with
a corresponding increase in beach width of up to 5m. The far eastern part of this
section, approaching the harbour arm, has shown signs of erosion for the first time since
the project commenced in 2003. It is a relatively small loss of around 1,000m3 since
2005, and given the size of the beach is barely significant.
Overall the section has made a net gain of 1,600m3 over the last year, this more than
compensates for the small loss during 2004/05, but there are no signs of a repeat of the
huge increases observed in 2003/04, which totalled nearly 12,000m3.
3.2.3

Section 8.3

Extending 400m east from the harbour arm to another concrete controlling structure this
forms a mini embayment that accommodates part of the beach launched fishing fleet.
Erosive in nature, this area lost 6,500m3 of material in the first two years of monitoring,
4,000m3 during 2003/04 and 2,500m3 during 2004/05.
The past year has exhibited the first signs of accretion totalling just over 1,000m3. This is
mainly due to gains along the upper beach face in the central, and most notably eastern
parts, of the bay. The west of the section has seen some significant erosion adjacent to
the harbour arm. This has resulted in a localised reduction in beach elevation of up to
2m since the 2005 summer survey.
10
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3.2.4

Section 8.4

Representing the last 150m of the unit it is enclosed by two concrete structures and
marks the start of cliffs. From 2003 to 2005 this section gained 6,500m3, an identical
quantity to that lost by the adjacent section 8.3. These increases were also proportional
year on year to the losses from this section; therefore it is fair to assume that a large
proportion of material lost from section 8.3 finds its way into this area.
Over the last year (July 2005 - June 2006) this area has lost 6,300m3 of material, an
amount almost equal to the gains experienced over the previous two years. Given the
proposed links between neighbouring section 8.3, and the fact that this section has not
shown a loss of material over the same period, it is fair to assume that the area has at
least been partially starved of shingle moving in from the west.
Overall the unit experienced a net loss of 2,800m3 in the year 2005/06. This compares to a net
loss of 5,000m3 during 2004/5, and a net gain of some 10,000m3 in the year 2003/04, thus
representing an increase of 2,200m3 since the project commenced in September 2003. The
results and error estimates are summarised in table 3-2.
Table 3-2: MU 08 - Summary of Erosion/Accretion Trends

Section
Number
8.1
8.2
8.3
8.4
Total

Error
Estimate*
+

Total
(2005 to 2006)

/- 497m3
/- 3,021 m3
+
/- 983 m3
+
/- 352 m3

815 m3
1,663 m3
1,059 m3
-6,330 m3

-

-2,793 m3

+

* Error estimates are calculated as the survey area multiplied by a +/- 30mm error margin, although
unlikely the error of combined surveys can be up to double this figure

To provide a visual summary the data for the entire Hastings frontage is illustrated as a graph in
figure 3.2-2. This plots volume changes for each analysis polygon against the relevant easting
value along the frontage. This clearly highlights the alternating sections of erosion/accretion as
you move along the Hastings frontage, with losses at West Marina and along Grand Parade
interspersed with gains at Undercliff Marina and Eversfield Place along the approach to the
pier. In contrast to previous years there has been very little change in Management Unit 8, with
the exception of the far eastern section that has undergone a significant loss.

12

MU 07

40

MU 08

Year 3:2005 to 2006

Harbour Arm

Total: 2003 to 2006

10

Hastings Pier

Beach Material (m 3/m)

20

Start of Bulverhythe

30

0

-10

-20

Grand Parade
-30

-40
578,500

579,000

579,500

580,000

580,500

581,000

581,500

Easting

Figure 3.2-2: Summary of Hastings Frontage Beach Analysis Polygons

582,000

582,500

583,000

Beach Management Plan Site Report 2006
4cMU7 & 8 – HASTINGS

4.0 Profile Evolution
While beach plan surveys provide a more accurate view of morphological change and beach
volume levels, profiles still provide a visually more discernable impression of the beach cross
section. Also, to ensure that the results from the difference models are representative of net
change rather than a particular event that may have been captured by the survey, the beach
profiles have been cross referenced with the other profile surveys carried out each year. This
then gives an indication of the beach variability over three time steps in each individual year.
A Cross-sectional area (CSA) has been calculated for all beach profiles. This is calculated as
the area of profile above a Master Profile. In general, the lower boundary of the Master Profile
is the transition between the beach material and the foreshore .The landward boundary is either
the seawall or, where a hard structure is not present, the landward extent of the stable part of
the beach. The Master Profile is held constant for a given profile line and therefore the changes
in CSA through time can be derived.

4.1 Management Unit 07
This unit contains 93 profiles that are surveyed in conjunction with the annual beach plan
survey, 27 of these are designated profiles, which are re-surveyed twice a year in Spring and
Autumn and in the aftermath of major storm events. Those falling within the Bulverhythe
frontage (Section 7.1/7.2) are only analysed after the completion of the works in February 2006.
The new scheme layout has also necessitated the relocation/renaming of some profile lines.
4.1.1

Section 7.1 (4c01497 – 4c01474A)

Difference models have highlighted an erosive zone in the centre of the long section
backed by a rock revetment. This is supported by the profile surveys conducted between
4c01487 to 4c01493. Reductions in beach elevation are evident up to 1.5m over the four
months since the scheme was completed. These equate to reductions in profile CSA of
up to 33m2. Spring profiles were taken two months after the February baseline and
indicate that the losses have been progressive, rather than brought about by a singular
event.

4c01489

1m+

Figure 4.1-1: Example of drop in beach level
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The thin beach to the west of the section has shown little variation, whereas the areas to
the east of the section show small increases in beach material adjacent to the two
groynes and the formation of a high water beach crest.
4.1.2

Section 7.2 (4c01473A – 4c01459)

Difference models demonstrated that the western groyne bay, flanked by two rock
groynes, accreted the most material between the February and June 2006 surveys.
Profile data supports this with all three profiles in the bay exhibiting increases in CSA
over the same period ranging from 6 – 43m2, primarily as a result of accretion along the
beach face. Profile 4c01471A, located at the east of the bay, demonstrated the largest
increase (Figure 4.1-2). This occurred progressively over each survey, whereas the
profiles at the western end actually showed signs of erosion in the April survey, but
recovered and gained further material by the June survey.

4c01471A

Figure 4.1-2: Accretion along beach face at eastern end of groyne bay

All other groyne bays in the section were shown to accrete material since the completion
of the Bulverhythe scheme, but to a lesser extent when compared to the first bay. Due to
two profiles in most bays the effects of beach reorientation result in the eastern profile
gaining material and western losing it, or showing little change over same period. In
most cases any significant change occurred over the first two months (February-April).
4.1.3

Section 7.3 (4c01457 – 4c01439)

Although the most erosive section in the management unit, erosion primarily results from
losses in three of the nine groyne bays, those containing profiles 4c01449, 4c01443 and
4c01439. These profiles have lost up to 37m2 in CSA accompanied by a drop in beach
crest at the seawall of around one metre in places. This loss of material has been
occasioned by large gaps appearing in timber groyne numbers 47, 48 and 50 as a result
of a reversal in the drift direction causing a number of timber planks to become
dislodged.
The rest of the profiles in the section have shown smaller losses or no significant
change in CSA. Despite this designated profiles show how volatile the area is with gains
or losses (up to 20m2), with the largest changes occurring between the July and October
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2005 surveys. These were slowly recouped or lost and by the June 2006 beach plan
survey had mostly reverted to levels consistent with the previous July 2005 survey.
4.1.4

Section 7.4 (4c01438 – 4c01415)

Net changes in CSA (July 2005 – June 2006) are consistent with the results of the
beach plan survey, with accretion in the central part of the section, and losses at the far
east and west. The most significant gains were seen along profiles 4c01429, 4c01424
and 4c01422. Increases in CSA of 20-34m2 were recorded over the course of the year.
The largest reductions in CSA were observed at profiles 4c01436, 4c01425 and
4c01415, ranging from -17 to -33m2. This loss of material has been occasioned by large
gaps appearing in timber groyne numbers 43 as a result of a reversal in the drift
direction causing a number of timber planks to become dislodged. Intermediate profiles
indicate the bulk of these losses occurred over the winter months, especially 4c01425
that lost 27m2 in a month from November – December 2005. Although net changes at
other profiles in the section are less significant there is often a lot of variation between
surveys. An extreme example of this is profile 4c01420 (Figure 4.1-3), which has a net
yearly change of zero, but a CSA that has changed by up to 60m2 between interim
surveys. These variations are more a consequence of the profile line location at the
edge of a groyne bay, and the orientation of the material defined by prevailing conditions
at the time of the survey, rather than accurately reflecting the net change of material in
any particular bay.

4c01420

Figure 4.1-3: Example of extreme variation in CSA between summer surveys

4.1.5

Section 7.5 (4c01414 – 4c01399)

Most profiles lost material, worst case -28m2 at profile 4c01408, primarily composed of
losses along the upper parts of the beach. This has resulted in a reduction in beach
elevation of 1m+ and the recession of some beach crests. Interim surveys show that
these losses have occurred progressively over the year, with small losses between each
survey rather than one large event. The exceptions to the rule are the few profiles at the
eastern end of the section that have shown signs of accretion.
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4.1.6

Section 7.6 (4c01398 – 4c01386)

All profiles show progressive increases in CSA values over the year, which are almost
exclusively due to gains in material along the upper part of the beach. The largest
increase in CSA was 27m2, from July 2005 to June 2006 at profile 4c014390.
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4.2 Management Unit 08
This unit contains 41 profiles that are surveyed in conjunction with the annual beach plan
survey. Eleven of these are designated profiles, which are re-surveyed twice a year in Spring
and Autumn and in the aftermath of major storm events.
4.2.1

Section 8.1 (4c01379 – 4c01384)

Difference models indicate net accretion for the section over the last year, this is
primarily due to accretion in the middle groyne bay, especially down the western side. A
profile down the centre of the groyne bay, despite a reduction in the crest height at the
seawall, shows an increase in the berm width. This has resulted in a net gain in profile
CSA of 2m2 (4c01382). The profile actually eroded over the winter surveys, but
recovered in the spring and summer of 2006 increasing the CSA by 9m2, producing a
reversal of what has historically been an erosive trend.
The only other profile that demonstrates an increase in CSA is 4c01380 (+11m2), the
rest have eroded. Profile 4c01379 experienced the largest loss of around 18m2.
4.2.2

Section 8.2 (4c01350 – 4c01378)

Profiles 4c01374-4c01378: All profiles in this area have seen a reduction in CSA values
(-4 to -13m2) supporting the losses indicted in the beach plan surveys. Furthermore, at
all of these locations the 2006 survey represents the lowest level on record since the
project began monitoring in 2003.
These losses have been accompanied with drops in crest height at the seawall, in the
worst case the beach level is now on a par with the mean high water neap tidal level
(Figure 4.2-1). This means the seawall is exposed to wave attack on virtually every tidal
cycle.

4c01376

Figure 4.2-1: Low beach crest level
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Profiles 4c01373-4c01357: All lines show positive trends since the start of the
monitoring project in 2003, they have also all accreted material over the last year (July
2005 – July 2006). This has been deposited on the beach face, especially the upper
beach crest, and is consistent with the results of the beach difference models. Interim
profiles suggest that this is the result of a gradual increase in material over the course of
the year rather than the effect of a single event.
Profiles 4c01356-4c01350: Representative of the 250m west of the harbour arm, these
profiles have historically always accreted material, but with the exception of 4c01350
they have all suffered erosion over the last year of up to –23m2. Interim profiles indicate
the majority of this may have occurred between November and December 2005.

4.2.3

Section 8.3 (4c01339 – 4c01349)

Over the last year all profiles have shown signs of accretion, with the exception of profile
4c01349 at the western end of the section (-30m2). This is a reversal in trend for what
have been predominantly erosive trends since the project began. Gains in CSA are
largely due to accretion along the upper beach crest and increase in magnitude as you
move eastwards along the section, up to 29m2.

4.2.4

Section 8.4 (4c01336 – 4c01338)

Up until July 2005 this area had accreted heavily year on year, but this year the
enclosed bay has suffered large losses, wiping out all that has been gained from 20032005. All profiles have seen a reduction in CSA over the last year, the effects of which
are worse at the western end of the bay. Profile 4c01388 at the western end has shown
a reduction in beach elevation by up to 2m, with a corresponding decrease in beach
crest width of over 10m (Figure 4.2-2).

4c01388
-2m
-10m

Figure 4.2-2: Reduction in beach width and elevation
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5.0 Wave Climate
5.1
Wave records are recorded by a datawell directional wave rider buoy off Pevensey bay.
There were 6 storm events during this reporting period, where the Hs at the peak of the storm
exceeded 2.75m, namely on 25th October, 3rd November, 1st, 3rd and 30th December during
2005, and on 15th February 2006. The largest recorded significant wave height (Hs) was 3.55m
and occurred during the 30th December 2005 storm. This was a high, but short-lived storm,
generated by local winds from the south, wave statistics for which are presented below.

Figure 5.1-1: Example of wave statistics for 30th December 2005 storm

A detailed analysis of the wave climate for July 2005 to June 2006 is given in Annex D.
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6.0 Storm Events
6.1
There were a number of storm events, during the reporting period, that exceeded the storm
threshold, these resulted in two post storm surveys being conducted on the 14th November and
11th December 2005 (Figure 6.1-1). Both of these follow a prolonged period of stormy weather
that exceeded the storm threshold of 2.75m. The storm on the 30th December 2005 was viewed
to be too short lived, and with the absence of any reporting of major beach change the decision
was taken not to undertake a post storm survey.

Figure 6.1-1: 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

Post storm surveys consist of profiles taken along designated profiles only. For management
units 7 & 8 this represents 38 profiles. Ten of these are not analysed as a consequence of
falling in the Bulverhythe works area prior to completion of the scheme. The remainder provide
a snapshot of the localised beach response to storm events.
Starting in late October the frontage was subjected to a prolonged period of stormy weather
culminating in over 36 hours of waves exceeding 2m (Hs) around November 3rd that peaked in
excess of the storm threshold (2.75m). Following this, rough weather and moderately high
waves persisted until the post-storm survey was conducted on the 14th November. At the peak
of the storm wave direction was c.220o, resulting in waves hitting the coast at a fairly acute
angle and promoting sediment transport in an easterly direction. Comparing the post storm
survey to the previous autumn profile survey (October 15th), the storm had a universal effect on
the beaches within both units. Almost without exception beaches lost material along the upper
beach/beach crest, whilst gaining material along the lower beach. This resulted in a decrease in
beach face gradient along most of the frontage (Figure 6.1-2). Accretion was evident in the run
up to the pier in Management unit 7, whereas in management unit 8 profiles on the western side
of the open beach all lost material, whilst those in the approach to the harbour arm all gained
material.
Conditions in late November were very calm for the time of year, but the start of December
brought a storm event with over 36 hours of waves exceeding 2.5m (Hs) the largest of which
equalled the highest storm of the reporting period (3.55m, Hs). At the peak of the storm wave
direction was c.180o, almost perpendicular to the coast. The effects on profile shape were less
consistent than the previous storm, but generally accretion was observed on the upper beach
and erosion on the lower beach/foreshore. Management Unit 7 had some big swings in CSA,
but these were mainly due to beach reorientation/profile location, rather than a definitive change
in total beach volume. Management Unit 8 accreted material along the entire length of the open
beach with the exception of the last profile by the Harbour arm that lost a relatively large
amount of material (-30m2). Of particular interest was the gain in CSA of 23m2, and increase of
crest height, at the critically low beach east of the pier (Figure 6.1-3).
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Neither storm event showed evidence of long period swell waves.

4c01406
Accretion Along
Lower Beach
Erosion at
Beach Crest

1:10 Gradient
Post-storm
1:7 Gradient
Pre-Storm

Figure 6.1-2: Typical change in beach profile configuration after November Storms

4c01376

1:5 Gradient
Post-storm

1:10 Gradient
Pre-Storm

Figure 6.1-3: Effect of early December storm on low beach profile*

* Despite a 1m increase in crest height at seawall, a gain of 23m2 in profile CSA and a 1:5
gradient, the beach level had reverted to lower than pre-storm levels by the June 2006 survey.
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7.0 Performance Overview
7.1 Critical Beach Conditions
Of great concern is the area east of the pier where beach levels are critically low, having fallen
below the mean high water mark, reducing defence standards and exposing the seawall to
direct wave attack (Figure 7.1-1). From June 2005 to July 2006 this area lost a further 800m3.
4c01378

4c01376

July 2006

July 2006

Figure 7.1-1: Critically low beach levels in Management Unit 8

Defined as section 8.4, the enclosed bay at the east of Management Unit 8 has lost a significant
amount of material over the last year (6,300m3). This has resulted in beach crest levels at the
seawall dropping to 3m ODN in the western corner. Prior to 2005 this area has accreted
material, so it is fair to assume that it may recover over the forthcoming year, however it should
be carefully monitored for further losses of material.
West Marina (section 7.3) has proved to be the most erosive section along the whole frontage,
losing 20,000m3 from 2003-2006, including 5,000m3 over the last year. Beach levels are
currently adequate along this section, but if erosion continues at the same rate this may
become problematic in future years.
Bulverhythe data has only been analysed since the post-works survey conducted in February
2006. This represents changes over four months when the beach plan survey was carried out in
June 2006. As with any new scheme, initial losses are anticipated along with some initial
settlement and reorientation. The only section that showed a significant loss was the central
part of the long bay in section 7.1, totalling 6,500m3 over the four months. This needs to be
carefully monitored as the beach matures, but the rock revetment still provides the primary
defence for this stretch of coastline.
The Cooden to Cliff End Strategy Plan (Jan 2002) sets out proposed beach crest levels for both
units, for illustrative purposes these are presented in figure 8.1-2. Current beach crest levels at
the seawall are also shown, these were derived from the 2005/6 summer profiles, for means of
comparison. Trigger levels have also been extracted from the strategy plan comprising an
‘action’ (yellow) and ‘emergency’ (red) level for each section. The area east of the pier is well in
to the defined ‘action’ trigger level and is borderline with the ‘emergency’ level, highlighting the
need for remedial action in the near future. The western corner of section 8.4 has also dropped
into the ‘action’ trigger level, although the rest of the section is way above.
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.
The Environment Agency and Halcrow are currently preparing a management plan for the
Bulverhythe frontage including design profiles and critical levels, this will be included in the
analysis for next years report.
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Figure 7.1-2: Comparison of current and proposed beach crest levels
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7.2 Sediment Budget
It is difficult to reach any conclusions with a high degree of confidence given the relatively shortterm trends produced over a three year monitoring period. The data collected to date does
however provide an insight into the accuracy of conclusions drawn in previous studies.
Loss rates for shingle along the Hastings frontage are quoted as 5,000m3/year in the strategy
plan. In contrast monitoring data collected from 2003 to 2005 indicates a loss of 7,500m3/year
for the whole frontage. For the last year the frontage, excluding Bulverhythe, has lost 4,750m3.
In total the area has lost some 20,000m3 over the course of the monitoring project (2003-2006).
This equates to an average annual loss rate slightly above that quoted in the strategy plan. The
section of the Bulverhythe frontage that falls within management unit 7 has accreted over
4,000m3 since February 2006, despite the loss of 6,000m3 in the centre of the long bay.
West Marina (section 7.3) is the only area to show continued erosion after every survey, the
total losses since 2003 for this section are 20,000m3 alone. The only area to demonstrate
continual accretion is the middle/east part of the open beach in management unit 8, which has
now gained some 15,000m3 since 2003.
Net sediment transport rates are quoted as 5,000m3/year easterly in the Shoreline Management
Plan (1996), whereas the Cooden to Cliff End Strategy Plan (2002) estimates them at 10,000
m3/year 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. The previous BMP report highlighted the
fact that actual transport rates appeared higher than the predicted ones, the last years worth of
data also supports transport rates in excess of 10,000m3/year easterly. Due to the variation in
short-term trends this will be reviewed in depth in 2008 when five years of difference models are
available.

8.0 Coastal works
8.1 Recycling
No recycling operations have been reported to the project over the period July 2005 to July
2006.

8.2 Replenishment
Works along the Bulverhythe frontage have removed old timber groynes, and introduced rock
groynes, a 750m rock revetment and approximately 50,000m3 of shingle recharge. These were
conducted in order to maintain the existing defence alignment and provide a sustained 1 in 200
year standard of protection. Full details of the scheme can be obtained from the Environment
Agency.
The rest of the Hastings frontage has not received any replenishment in the last few years, but
there are proposed works to address the low beach levels east of the pier.
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9.0 Conclusions
Due to the works at Bulverhythe the data for this region is only analysed following the
completion of the scheme, and post works survey, in February 2006. A comparison with the
June 2006 beach plan survey highlights a significant loss of 6,000m3 in the centre of the long
bay, however the implications of this are diminished by the rock revetment that provides the
primary defence to this section of coastline. Despite this loss, the Bulverhythe frontage within
Management Unit 7 (Section 7.1/7.2) shows a net increase in beach volume of 4,000m3. This is
primarily due to accretion at the eastern end, which is benefiting by virtue of being up drift of the
recent replenishment. As with any new scheme, high initial loss rates are anticipated, with the
expulsion of finer material, and a degree of settlement/reorientation. Future surveys should
provide a more realistic insight into the long-term performance of the scheme.
Hastings coastline has lost 4,750m3 in the last year, which makes a total loss of 20,000m3 over
the course of the monitoring project (2003-2006). This represents a slightly higher average loss
rate, over the last three years, than the 5,000m3/year presented in the strategy plan. In
Management Unit 7 the 2006 beach plan survey demonstrated alternating areas of accretion
and erosion since 2005. West Marina (section 7.3) lost 5,000m3 over the reporting period, the
total loss for which now exceeds 20,000m3 since 2003. This makes it the most erosive section
along the whole frontage. The central part of Undercliff Marina (section 7.4) gained a small
amount of material, whilst Grand Parade (section 7.5) lost a significant volume. These losses
contributed to the gains observed in front of Eversfield Place (section 7.6) and the run up to
the pier. Small gains were also evident east of the pier in the groined section of management
unit 8. The low beach levels at the western end of the open beach continued to erode, but the
rest of the area up to the harbour arm showed a net accretion of 2,500m3. The most significant
loss occurred in section 8.4, an area that has previously accreted, but lost over 6,000m3 in the
last year. This was predominately at the western side and resulted in beach levels dropping to
3m ODN at the seawall.
Beach levels are on the whole well above the ‘action’ trigger level laid out in the Strategy Plan,
but the area of White Rock, east of the pier, has dangerously low beach levels that have fallen
below the mean high water mark. This residual beach provides no significant defence to storm
attack in an area already prone to overtopping. A scheme has been proposed to alleviate this
problem and submitted to DEFRA for approval. In addition to this the far east part of
Management Unit 8 (section 8.4) should be monitored carefully to ensure the erosion
experienced over the last year does not continue and beach levels at the western end recover
sufficiently. Beach levels at West Marina are currently adequate, but as the most erosive area
along the entire frontage if the trend continues they will soon slip into the ‘action’ trigger level.
Six storms exceeded the storm threshold over the last storm year (2005/06). All storms with a
significant wave height (Hs) over three metres occurred in November/December 2005. These
represented the first significant storms since January 2005, with two storms in December
peaking with a Hs of 3.55m. In order to quantify the effects of these events post storm surveys
were conducted on the 14th November and 11th December.
The November post storm survey followed two weeks of stormy weather and had an almost
universal effect on beach profile configuration. Losses were observed along the crest and upper
beach, which were compensated for in part by gains along the lower beach and foreshore. This
contributed to a change in beach face gradient producing a less steep profile. Results for the
December survey were less consistent, but generally resulted in small gains on the upper
beach and small losses on the lower sections. Two profiles witnessed large changes in CSA, a
large loss of 30m2 at the designated profile west of the harbour arm, and a gain of 23m2, with a
corresponding 1m increase in crest height at the low beach around White Rock (section 8.2).
Despite this the latter had reverted to a pre-storm level by the July 2006 beach plan survey.
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It is important to recognise the inconsistency in short-term trends. As with many coastal areas
a lot of annual variability is expected, thus drawing conclusions with increased confidence will
become possible as more data is collected, with regards annual losses, net sediment drift and
erosion/accretion trends in section sub-units.
Scheduled future monitoring includes profile surveys in Autumn 2006 and Spring 2007, 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 2007 beach plan
survey. All historic monitoring data is available on the website (www.channelcoast.org), future
surveys will be obtainable after satisfying the projects quality assurance procedures.
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Profile Locations
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