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Executive Summary
Shingle beaches provide a vital element of the flood and coastal erosion defences
along the Bulverhythe 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 an 18 month period from the completion of the Capital
Works in 2006 to the BMP survey in July 2007 The key findings are listed below;
•

A net gain of 3,101m3 was observed along the Bulverhythe frontage over the
report period (February 2006 to July 2007)

•

The area between Glyne Gap to Cliftonville Way (Section 4) in front of the main
rock revetment is the most erosive area with loses of 24,200m3 over the last
year.

•

The areas Galley Hill to Ravenside Retail Park and Cliftonville Way to Cinque
Ports Way (Section 1 & 5) show accretion, with net gains of 20,107m³ over the
reporting period.

•

Influx of material from MU26 Bexhill into MU25 Bulverhythe is likely to continue,
however distribution of material within the management unit is likely to remain
uneven. It appears that new material is trapped in areas Galley Hill to Glyne
Gap (Sections 1 & 2) by the new rock groynes.

•

Overall crest levels are generally good but lack of significant berm width in
places could become an issue, particularly the frontage from Glyne Gap to The
Bull Inn (Section 3).

•

There were five storm events during the reporting period that exceeded the
storm threshold of 3m. Based on beach profiles from the reporting period, no
lasting significant change result from these events.

Following the Bulverhythe Sea Defences Project the baseline for the Bulverhythe area
has been rest-set. The new structure layout has altered the littoral transport regime,
with this in mind trends will not necessarily be recognised or predicted until a more
substantial dataset is collected over a longer period due to inconsistency in short-term
trends.
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1.0 Introduction
As part of the strategic regional coastal monitoring project the beach is surveyed three
times a year with land based GPS techniques. These comprise biannual profile surveys
and an annual beach plan survey, 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 2003 and 2006. The location of the frontage is shown in Figure 1.1-1, this
includes the location of tide and wave gauges in the southeast region. Data leading up
to the Bulverhythe Sea Defences scheme are available from the summer of 2003.
Management unit boundaries were modified in 2007; MU25 Bulverhythe now covers
what was the eastern end of MU6 (BMP34 2006) and the western end of MU7 (BMP35
2006).
The Bulverhythe Sea Defences project was completed in February 2006, the project
consisted of:
•

the removal of 36 ineffective and dilapidated timber groynes ,

•

the construction of 9 rock groynes and 700m of rock revetment,

•

a capital recharge of 94,500m³.

This report covers the changes in beach topography between the February 2006 post
works survey and the most recent 2007 survey.
Bulverhythe frontage is managed by the Environment Agency who maintains the
frontage as a ‘hold the line’ policy inline with the recommendations of the shoreline
management plan, in order to protect the rail/road infrastructure and settlements.
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1.1 Management Unit 25: Bulverhythe
Management Unit 25 Bulverhythe consist of 2.5km of shingle beach between Galley
Hill, Hastings to Cinque Ports Way, Bexhill.
The coastline at this location is generally well developed, with 80 commercial
properties, over 700 residential properties, the A259, and the Brighton to Hastings
railway line all fronting the coast. It is included in the Beachy Head to South Foreland
Shoreline Management Plan (SMP) and the Cooden to Cliff End Coastal Defence
Strategy (CDS) 1 .
Following the Environment Agency Bulverhythe Sea Defences Scheme the frontage is
protected by a shingle beach held in place with a series of rock groynes, and two
stretches of rock revetments. To the rear of the beach a concrete wall protects the
slopes. The structures are designed to protect against breaching and overtopping by
storms with a minimum return period of 1 in 200 years for a period of 100 years.

1

Environment Agency - Project Appraisal Report for Bulverhythe Sea Defences Scheme June 2004
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Figure 1.1-1: Site Location 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).

2.1 Topographic
The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 2.1-1. 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. The method used for deriving Digital Ground
Models is given in the Explanatory Notes (Annex A).
Table 2.1-1: Schedule of Topographic Surveys

Management Unit 25
Profile

Beach Plan

14/09/2003*
27/09/2003^
24/10/2003*
26/10/2003^
20/03/2004*
25/03/2004^
27/09/2004*
30/09/2004^
25/04/2005^
26/04/2005*
20/06/2005*
22/07/2005^
20/10/2005*
15/10/2005^

14/09/2003*
27/09/2003^

Post-storm

Bathymetric
19/09/2003

27/09/2004*
30/09/2004^

20/06/2005*
22/07/2005^

11/11/2005 *
13/11/2005^
08/12/2005^
01/02/2006*P
02/02/2006^P
26/04/2006*L&B
27/04/2006^L&B
06/06/2006*
26/06/2006
07/09/2006*L&B
08/09/2006^L&B

01/02/2006*P
02/02/2006^P

06/06/2006*
26/06/2006^
06/05/2006*
09/12/2006*
10/12/2006^

19/03/2007*
20/03/2007^
30/06/2007

30/06/2007
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Management Unit 25
Profile

Post-storm

Beach Plan

Bathymetric

26/09/2007
* Surveyed as part of the pre-2007 Management Unit 6
^ Surveyed as part of the pre-2007 Management Unit 7
P - Post works survey conducted at Bulverhythe only
L&B - Additional Longdin & Browning intermediate survey
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2.2 Bathymetric
A schedule of surveys since the start of the Regional Monitoring Programme is given in
Table 2.2-1. Contour Maps of the latest survey are available upon request.
Table 2.2-1: Schedule of Bathymetric Surveys

Management Unit 25
Date

Line Spacing

Distance Offshore

19/09/2003 (MU6)
14/09/2003 (MU7)
06/05/2006 (MU6)
08/05/2006 (MU7)

50m
50m
50m
50m

1,000m
1,000m
1,000m
1,000m
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3.0 Analysis
3.1 Difference Models
Now that the 2007 beach management plan data set has been compiled, it is possible
to overlay the results of the survey with the previous years data (2006). 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.
Plate 1 shows the difference models generated from the summer 2007 survey minus
the February 2006 baseline survey, with negative values (red) representing erosion that
has occurred during that past period and positive values (black) accretion, note that
0.25m difference in elevation is considered as “no change”. Whilst these figures show
an overall change in beach volume within each discrete ‘survey cell’, it should be
recognised that the data is based on the beach management survey which is
undertaken annually. 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.

3.2 Profile Evolution
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 profile-only surveys carried out on an
biannual basis. This then gives an indication of the beach variability over three time
steps in each individual year. Profiles also provide important information about the
change in beach shape/gradient that is not always apparent from difference models.
Section 3.3 contains a narrative summarising the changes that have taken place over
the last year, as part of this exercise hypotheses regarding the processes driving these
changes are made. This has been carried out for a number of locations along the
frontage, with survey cells organised into sections that have undergone similar erosion
and deposition patterns. Where appropriate profile plots have been included to illustrate
any significant change.
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 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 25
The management unit is split into 21 survey cells, typically bounded by groyne
structures. To aid purposeful analysis these survey cells have been grouped into
sections reflecting changes in beach configuration and/or the presence of terminal
structures. Analysis for each section is provided on the following pages.
Table 3.3-1 provides a summary of volume change within each survey cell during the
period between the February 2006 and 2007 summer surveys.
Table 3.3-1: MU25 - Summary of Erosion/Accretion Totals

Section Cell

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

1
2

3

4

5

Total

Survey
Error
Change
Area Estimate* (2006 to 2007)
11,239m²
11,897m²
8,968m²
9,960m²
10,294m²
10,265m²
12,418m²
12,279m²
2,070m²
3,058m²
4,140m²
4,125m²
3,933m²
5,685m²
5,175m²
7,413m²
7,447m²
8,442m²
10,277m²
12,414m²
16,700m²

± 337m³
± 357m³
± 269m³
± 299m³
± 309m³
± 308m³
± 373m³
± 368m³
± 62m³
± 92m³
± 124m³
± 124m³
± 118m³
± 171m³
± 155m³
± 222m³
± 223m³
± 253m³
± 308m³
± 372m³
± 501m³

178,199m² ± 5,346m²

-1,006m³
5,578m³
7,497m³
2,639m³
102m³
-164m³
-3,187m³
-4,893m³
-374m³
-1,048m³
-3,336m³
-4,062m³
-3,212m³
-6,634m³
-4,121m³
-1,421m³
-121m³
1,469m³
4,659m³
3,833m³
10,903m³
3,101m³

* 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

On the following maps ‘sections’ are shown in Blue with ‘cells’ shown in Red.
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Figure 3.3-1: Management Unit 25 Beach analysis sections (West)
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Figure 3.3-2: Management Unit 25 Beach analysis sections (East)
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Plate 1. 1 of 7
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Plate 1. 2 of 10
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3.3.1
.3.1 Section 1: Cells 1 & 2 – Galley Hill to Ravenside Retail Park
There have been net gains in section one; materials have most likely been transported
in the prevailing easterly drift from the adjacent MU26 Bexhill frontage, which has lost
over 9,400m³ of material (BMP51, 2007).
Cell 1 however shows net loss; this appears to be due to the natural reprofiling of the
beach face to a more stable slope angle, this is inline with the design profile ratio 1 in
Figure 3.3-3). The berm height has remained static.
7.5 ((Figure

4c01522

1in7.5

1in5

Figure 3.3-3: Profile 4c01522 (Cell 1) shows a loss by natural reprofiling.

Cell 2 shows comprehensive gains, the small area of loss on the western side of the
bay (Profile 4c01520) is due to the movement of a shingle ridge further up the beach
face.
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3.3.2 Section 2: Cells 3-6 – Ravenside Retail Park to Glyne Gap
Comprising 480m of beach divide by rock groynes and backed by a rock revetment, this
area gained 10,000m3 in the reporting period. The accretion in the western end of the
section (Cell 3) continues in a similar pattern to the previous section (Cell 2). Cell 3 is
unique within Section 2 as the primary accretion is found in the early winter of 2006
(Figure 3.3-4), where as the remaining cells in this section tended to experience loss or
no change over this period, with gains occurring in the late winter and spring of 2007.

4c01515

Figure 3.3-4: Profile 4c01515 (Cell 3) shows post storm event gains on the beach crest and face.

The majority of gains are found at the beach crest and upper beach face, most like a
result of single pushed up from the foreshore by a storm event. There is an element of
west to east transport within the groyne bays (Cells 5 & 6) inline with the predominant
easterly drift, this is not unusual, especially in recently profiled beaches.
This section also benefits from the 9,400m³ of material lost from the eastern end of the
MU26 Bexhill frontage (BMP51, 2007), with additional material likely to have been
transported up from the foreshore and offshore sources.
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The eastern end of the section (Cell 6) shows loss. This can be attributed to two
factors, firstly the post project profile is very steep in places, the summer 2007 profile
has a more stable and consistent slope with a slope ratio closer to that of the design
profile (Figure 3.3-5). A second possible factor is that the ‘L’ shape of the westward
bounding groyne defects and restricts the influx of beach materials.

4c01508

Figure 3.3-5: Profile 4c01508 (Cell 6) has lost material during natural reprofiling
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3.3.3 Section 3: Cells 7 & 8 - Glyne Gap to The Bull Inn (Public House)
This section covers the area of the Bulverhythe frontages between rock revetments
where the coastline begins to change orientation. There has been a net loss in beach
volume of 8,000m3 between 2006 and 2007.
The loss is evident across the majority of the survey area. Both cells show a similar
pattern of loss, with a retreat of the beach face by approximately 10m in the west, a
reduction in the crest height by up to 1m, a beach face retreat of approximately 5m in
the centre, and small areas of gain and no change relative to overall loss at the eastern
side of survey cells.
Despite having similar patterns of loss, each cell experiences loss over different
periods. Cell 7 lost the majority of material in the early winter of 2006, while Cell 8
experienced the greatest loss in the late winter and spring of 2007.
Overall loss can be attributed to the absorption of material available in transport over
Sections 1 & 2, and possible material deflection by adjacent ‘L’ and ‘T’ shaped rock
groynes. Temporal difference maybe accounted for by the prevailing weather vectors
relative to the survey cells and groynes during the different time periods.

4c01502A
1m

5m

Figure 3.3-6: Profile 4c01502A (Cell 7) show a ~10m retreat of the beach face
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3.3.4 Section 4: Cells 9-16 – The Bull Inn (Public House) to Cliftonville Way
This section has experienced a 24,200m³ loss; in the same manner as Section 3 this is
most likely due to restricted littoral transport into the section, and the absence of any
intermediated structures within this area of open beach.
Though loss is comprehensive, there are two temporal patterns present. Cells 9-12
show a gradual loss of material over the reporting period (Figure 3.3-7), while Cells 1316 appear relatively static with the exception of a proportionally large loss of material
between September and December 2006 (Figure 3.3-8).
There is an area of accretion present in Cell 16 at the far eastern end of Section 4; this
is due to the ‘J’ shaped rock groyne trapping beach material.

4c01489

Figure 3.3-7: Profile 4c01489 (Cell 11) shows a gradual loss of material
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4c01482

Figure 3.3-8: Profile 4c01482 (Cell 14) shows a proportionally large loss of material between
September and December 2006
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3.3.5 Section 5: Cells 17-21 – Cliftonville Way to Cinque Ports Way
This section has gained 20,700m³, this accounts for approximately 85% of the material
lost in Section 4. However, Section 4 is not necessarily the sole source of accreted
material, materials may have been push up the beach face from the foreshore,
indicated by a band of erosion along the foreshore at the base of Cells 19-21. Figure
3.3-9 focuses on the base of Profile 4c01463 showing the level of fluctuation over the
survey period, the beach face advances as the foreshore trough develops.
At the western end of this section Cell 17 shows a small level of loss relative to it’s
area, this is most likely due to the ‘J’ shaped rock groyne the bounds it to the west
creating a shadow zone for the net easterly littoral transport, this is present to a lesser
extent in Cell 18.
Accretion is widespread in Cells 19-20, with relative volume increasing with distance
from the ultimate rock groyne in Cell 19.

4c01463

Figure 3.3-9: Profile 4c1463 (Cell 21) shows fluctuations in beach volume and profile shape
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3.4 Future Trends
There has been a net gain of over 3,000m³ (Table 2.1-1) across the management unit
during the 2006-2007 reporting period. This is a relatively small volume in comparison
to the management unit’s total beach volume, for which the error estimate is over
5,000m³.
Sections 1 & 2 show accretion, this is likely to continue in the short term until the beach
volume in this area have stabilised behind the new Bulverhythe Sea Defences Project
rock groynes. The increasing trend of loss in the adjacent MU26 Bexhill Section 6
(BMP53) will be a likely source of material for future accretion.
Sections 3 & 4 have experienced comprehensive loss of material. This is of particular
concern for Section 4 where beach volumes are already low. A substantial rock
revetment along this section protects the coastline, however the beach performs an
essential function in preventing the revetment for being undermined.
The losses that have occurred, though relatively high in comparison to the total beach
volume, may be a result of the newly profiled beach adjusting to a natural equilibrium
state. However, should loss continue to occur at the current rate, action will be required
to safeguard the toe of the revetment.
Section 5 has experienced net accretion over the reporting period; this appears to be
primary driven by the losses in Section 3 & 4. Future beach volume in this section may
stabilise or decrease if erosion in Section 3 & 4 is reduced or material reserves
exhausted.
Although there is evidence that storm events during the reporting period have had a
localised effect on beach profiles and volumes in the short term (Figure 3.3-3, Figure
3.3-4), they do not appear to have had a comprehensive long-term impact on the
management unit.
The results and error estimates are summarised in Table 3.3-1.
Table 3.4-1: Beach Volume Change Summary (2006 - 2007)

Area

Volume Change (m³)

Section

Cell

2007-2006

1
2
3
4
3

1-5
6 - 15
16 - 20
21 - 25
16 - 20

4,572m³
10,074m³
-8,080m³
-24,208m³
20,743m³

Total

1-25

3,101m³
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4.0 Wave Climate
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. Storm wave approach was consistently from the
southwest. Storm surges (at Newhaven) were larger than observed during storms in all
previous years, reaching approximately 0.9m above predicted tide during the largest
storm, and occurring within 2 hours of High Water.
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
There were six storm events during the reporting period that exceeded the storm
threshold of 3m. These occurred on 3rd December 2006, 7th December 2006, 11th
December, 30th December 2006, 11th January 2007, 18th January 2007 and 6th March
2007. The largest recorded significant wave height (Hs) was 4.23m and occurred during
the 18 January 2007 storm. As a result, a post storm survey was carried out on the 9th
December 2006 (Figure 3.4-1).

Figure 3.4-1: Monthly time series of Hs at Pevensey Bay

Blue Line –
Red Line –
Green Line –

Significant wave Height (Hs)
Storm Threshold (3m)
Post Storm Survey

Based on beach profiles from the reporting period, the storm events had variable
localised impact, and did not have a unified effect on the management unit as a whole,
possible due to the orientation of the coastline at this point, and the protection of the
new Bulverhythe Sea Defences Project rock groynes.
The storm was generated by the passage of a well-developed frontal system. Although
wave direction was predominantly from the southwest, there was less evidence of the
storm being preceded by long period swell waves than has been observed on other
occasions.
Where losses did occur, most profiles showed a rapid build-up of material in the
subsequence period leading up to the Summer Profiles 2007.
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6.0 Performance Overview
6.1 Critical Beach Conditions
As part of the Bulverhythe Sea Defences Project, the Environment Agency sets out
proposed beach crest levels and berm widths, these are presented in Figure 6.1-1.
Trigger levels also are marked, ‘action’ (yellow) and ‘emergency’ (red). It should be
noted that in this management unit the design, action, and emergency parameters often
coincide.
Crest levels and berm widths are extracted manually from the SANDS database. Berm
widths are measured at the Design berm level, if the beach does not reach that level
the highest functional berm width is taken. Crest levels are taken at the height
functional berm height.
The majority of profiles in Section 1 have a crest height on the emergency level or up
to 0.2m below it. Berm widths generally greater than design widths, with two profiles
within the designated action level.
A rock revetment backs Section 2, with two exceptions all profiles are above design
crest level and berm width. Profile 4c01516A is approximately 0.4m below emergency
level and Profile 4c01506 has a berm width below the emergency level.
All profiles in Section 3 have a narrower berm width than the emergency parameters
specify by up to 10m. Crest heights are acceptable with the exception of Profiles
4c01502 and 4c01498A which are approximately 0.8m and 0.3m below the emergency
level respectively.
Section 4 features a rock revetment that does not require a large beach crest or berm
for protection; therefore crest heights are at least 6m above their design height. Though
there is no berm at places, this is acceptable within the design specifications. The two
most easterly profiles (4c01475 & 4c01474A) are approximately 5-10m narrower than
their emergency level.
Most profiles in Section 5 have crest height that meets the emergency level or all up to
0.1m below it. The profiles near the original rock revetment have crest levels higher
than the emergency level. Many of the profiles show much of the beach berm width in
Section 5 is narrower than design, action, and emergency levels.
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Figure 6.1-1: Comparison of current and proposed beach berm widths and levels
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7.0 Coastal works
7.1 Recycling
No records of recycling activities have been received, and it is presumed none have
taken place. Bulverhythe does not lend it self to regular beach recycling operations due
to the lack of a suitable borrow area; there are no large terminal structures, or areas
that demonstrate consistent long-term accretion.

7.2 Replenishment
As part of the Bulverhythe Sea Defences project this management unit underwent a
capital recharge of 94,500m³, no further replenishment has taken place since the new
baseline survey conducted in February 2006.
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8.0 Conclusion
The Bulverhythe coastline has gained 3,101m³ (Table 3.4-1) in the reporting period
(Feb 2006 - Jun 2007), with however the total internal redistribution between survey
cells is much higher.
Influx of material from MU26 Bexhill into MU25 Bulverhythe is likely to continue,
however distribution of material within the management unit is likely to remain uneven.
It appears that new material is trapped in Sections 1 & 2 by the new rock groynes.
Overall crest levels are generally good but lack of significant berm width in places could
become an issue in some areas, particularly Section 3.
There were five storm events during the reporting period that exceeded the storm
threshold of 3m. Based on beach profiles from the reporting period, no lasting
significant change result from these events.
Following the Bulverhythe Sea Defences Project the baseline for the Bulverhythe area
has been rest-set. The new structure layout has altered the littoral transport regime,
with this in mind trends will not necessarily be recognised or predicted until a more
substantial dataset is collected over a longer period due to inconsistency in short-term
trends.
Scheduled future monitoring includes profile surveys in Autumn 2007 and Spring 2008,
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 for after completion of the
Summer 2008 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 Location Diagrams
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