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Bawdsey
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Introduction
The frontage of study extends from Shingle Street to Bawdsey Manor, this is between the Shoreline
Management Group’s survey transects S2B1S and S2B7. S2B1S is located to the north of Shingle
Street in Hollesley Bay and just to the south of the apex of Orford Ness and the mouth of the River
Ore. At the centre of the study area is the former gun emplacement, and hard point of East Lane
Bawdsey. From East Lane, Bawdsey Cliffs extend south to transect S2B7, located in front of
Bawdsey Manor, the transect serves to mark the southern extent of the study area.
During the winter of 2009 severe southerly storms removed a significant amount of sediment from
Shingle Street and the surrounding area. Much of this sediment was naturally replenished by
February 2010. However concern for the state of the defences on the north side of East Lane
Bawdsey led to emergency works that commenced in February 2010. Sediment loss from the beach
in front of the old Ministry of Defence seawall had left the clay embankment exposed and at risk of
failure.
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Figure 1: The poor condition of defences on the north side of East Lane in December 2009. The clay
embankment (left image) is exposed due to the removal of shingle and dilapidated defences on the beach
(right image).

The Bawdsey frontage consists of estuarine/marsh deposits alternating with London Clay, overlain
with marine gravel and sand beaches. The low cliffs in the southern section are made of pre-glacial
crag deposits, of mainly sand and gravel deposits. Hollesley Bay and Bawdsey Beach is supplied
with shingle/sand sediment from Orford Ness. This is most visible in the deposits at Shingle Street.
The cliffs at Bawdsey and the River Alde/Ore are a limited source of material. There is a net southerly
drift of sediment but on/offshore movements are critical. Despite this supply much of the coast is
currently experiencing an erosion trend and there is a history of defences along the section. Suffolk
Coastal District Council installed sheet piling and timber groynes along the southern section of
Bawdsey Beach that run as far as the River Deben. East Lane Bawdsey has been heavily defended
including groynes, a sea wall and a recent programme of repeated rock armour installations.
The defences at East Lane protect a large area below 3 mOD, that contains the village of Bawdsey
(half a kilometre inland), a sewage treatment works, open reservoirs and grade 3 agricultural land.
This stretch of coast also has a number of historic Martello Towers built between 1808 - 1810,
including one at East Lane. These are Scheduled Ancient Monuments and of archaeological
importance. Three ‘pillbox’ stations currently reside on the beach having fallen from the eroding cliffs
around East Lane. On Bawdsey Beach at the southern end of the survey area is Bawdsey Manor,
built in 1886 and later used as an RAF base.
The intertidal and backshore areas of this coast are covered by the Alde/Ore Estuary SSSI for their
habitats. To the south the vegetated shingle beach is identified as a County Wildlife Site and
Bawdsey cliffs are designated a SSSI for their geological interest.
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Figure 2: Map of the Bawdsey frontage and position of survey transects. Note transect S2B4 runs
alongside transect S2B4A.
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Beach profiles
The Strategic & Development Planning, Shoreline Management Group have carried out bi-annual
topographic surveys along the Anglian coast since 1991. There are 10 survey transects in the
Bawdsey study area, these are shown in Figure 2. Transect S2B4A was surveyed until 2002, the
transect was abandoned due to complete beach loss and the installation of rock armour at the site.
From 2003 a new transect line; S24B was established as a replacement running adjacent to the old
S2B4A line. Since 2007 two new transects have been surveyed either side of East Lane Bawdsey,
these are S2B3A and S2B4B. The short surveying time at these transects means there is not a
sufficient data set to determine geomorphological trends, however the profiles will be assessed to
give an indication of recent beach change.
Surveys are carried out in the winter during the months of January to February and in the summer,
from July to August. The survey campaign can run on into March or September due to weather
conditions. For a frontage such as Bawdsey all transects are surveyed on the same day. The beach
is surveyed along a set bearing and survey line from a GPS marker noted as being the 0 m chainage
point (ZCP). If a transect is surveyed landwards of the marker the chainage is negative. If the coast
has eroded back to the marker, a new ZCP is established.
This report builds on the previous analytical study of Bawdsey by the Shoreline Management Group
in 2006 (Environment Agency, 2006).

Foreshore change parameter
The topographic surveys along transect lines give an indication of changes and trends of beach level
at various sections of the beach profile. It is used to determine whether the beach is losing or
accumulating material over a period of years.
The aim of the calculation of a foreshore change parameter (FCP) score is to gain some indication of
the evolution trend of a beach. The foreshore is defined in this analysis as the beach between the
Mean High Water Spring (MHWS) mark and the Mean Low Water Neap (MLWN). There was
insufficient survey data to extend the foreshore analysis to the Low Water Spring level. The analysis
identifies whether the beach is retreating or advancing at these two water mark levels. It also shows
whether the foreshore is flattening or steepening in gradient between the points. A foreshore change
parameter score is then assigned based on these criteria. It is generally considered that a healthy
beach will be advancing at both the MHW and MLW marks and flattening in gradient. Beach
steepening is associated with erosion and a regressive beach.
A more detailed description of the foreshore change parameter methodology and an example of what
a generalised beach score resembles can be found in the Suffolk coastal trends analysis report
(Environment Agency, 2007).
The foreshore change parameter analysis does not consider what developments occur at the
nearshore intertidal banks or in the upper section of the beach. Therefore this analysis does not
consider movement in the Bawdsey Cliffs and is more useful in assessing the mobile shingle beach
ridges. The analysis considers movement along identified water levels, this is considered to be
representative of the entire foreshore. However in some cases movement at these designated water
levels can be misleading. For example the vertical accretion of a ridge can develop to intercept a
water level elevation and so give the impression the beach has accreted seaward to this point.
Therefore the analysis should be considered in addition to the cross section profiles and aerial
photography analysis.
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Transect
ID
S2B1S

Shingle ridge

S2B1

Shingle ridge

S2B2A

Shingle ridge,
earth
embankment
Shingle ridge,
earth
embankment
Rock armour,
stone
revetment,
sheet piling
Low crag cliff

S2B3A
S2B4A

S2B5

Defence

S2B6

Crag cliff,
buried groynes

S2B7

Crag cliff, relic
groynes, sheet
pile wall

Location
MHWS
0.1463

Movement (m/yr)
MSL
MLWN
-0.5130
0.2049

Rate
-0.1

FCP
Score
1

4.6510

4.6639

4.7078

4.7

6

0.2336

0.0904

0.0565

0.1

3

East Lane

-1.9330

-2.1777

-2.2273

-2.1

-6

East Lane

-0.0734

-0.4739

-1.6156

-0.7

-1

S.Bawdsey
Beach
S.Bawdsey
Beach

-1.9535

-1.8264

-1.7769

-1.9

-4

-0.1858

-0.1783

-0.1395

-0.2

0

Bawdsey
Manor

-0.1814

-0.2437

-0.1959

-0.2

0

North
Shingle St.
South
Shingle St.
Alderton

Table 1: Beach foreshore trends determined through the foreshore change parameter.

Figure 3: Mean erosion and accretion trends for transects along the Bawdsey frontage.
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Aerial photography analysis
The Shoreline Management Group has flown aerial photography surveys of the Anglian coast since
1991. The time series of images is a record of changes to areas and extent along the coast, and
complements the elevation measurements of the walked transect surveys. Annual aerial photography
was used to asses changes on the frontage, imagery from 1992, 1997, 2001, 2005 and 2009 are
used to show these changes at regular intervals.

Figure 4: Time series of aerial photography showing the increased defences at East Lane Bawdsey and
the disappearance of the beach to the north and south. The last section of exposed sea wall can be seen
in the north of the 2009 image. © Environment Agency copyright and/or database rights 2010. All rights reserved.
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Detailed observations
S2B1S – North Shingle Street
Surveys of the transect line to the north of Shingle Street show a seaward growth in the beach. The
recorded beach profile in summer 1991 extended 115 m from the transect marker (ZCP) to 122 m in
the summer surveys of 2009. This is reflected in the foreshore change parameter score of +1.
However there is significant erosion in the middle of the foreshore at the Mean Sea Level (MSL). The
mean rate of erosion at this level is of 0.5 m per year, giving an overall rate of movement for the
foreshore of -0.1 m/yr, contradictory to the FCP score.
The trend at this profile has not been of continued steady growth, but periods of beach growth have
been interrupted by significant episodic losses of sediment. The aerial photography of Shingle Street
suggest a critical volume that the beach can hold before the River Ore currents redistribute the
sediment. The size and shape of the shingle deposits also reflect the development of the Ness.
Storm occurrences and sediment loss at the Ness relate to the supply at Shingle Street. Historically
the beach extended to its furthest recorded seaward extent in 1998 and then dropped back
significantly by the summer of 2000. The beach then eroded to its narrowest width in 2001. This
erosion trend was changed after a large deposit of shingle measured in the summer 2002 survey.
Along the Mean Sea Level the beach had grown by 33 m seawards. As the beach started to accrete
again a large defined berm developed. In the summer 2004 survey another drop in beach levels was
identified, an approximate 16.5 m recession along the MSL mark was recorded. The beach remained
stable again until the last recorded shift back in 2006. The beach had not grown much since 2004
and the sediment loss in 2006 took the beach back to a position similar to its 1991 shape.

Figure 5: Envelope plot of surveys at transect S1B1S. The plot shows the beach profile minimum and
maximum elevations recorded from the 1991 – 2010 dataset. The black line shows how the winter 2010
survey fits within the envelope. The current beach profile position fits within the foreshore’s range of
variability.

Surveys are carried out either side of Shingle Street. The beach is a convex curve and widest
between the two transect lines. The aerial photography time series shows the development of the
beach and a pattern of growth and episodic sediment loss. The southern transect S1B1 has built up
more than the northern transect closest to the Ness.
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Figure 6: Aerial image of Shingle Street in 2009 with the S2B1S (blue) and S2B1 (green) transect lines
overlaid (* denotes the ZCP). © Environment Agency copyright and/or database rights 2010. All rights reserved.

S2B1 – South Shingle Street
To the south of Shingle Street the profile surveys show the greatest change and accumulation of
sediment. The location of this transect is receiving sediment from the Ness to Shingle Street and is
retaining sediment moving south. The site has a trend of steady and consistent accretion since 1991.
Anecdotal evidence has shown that prior to 1991, beach levels have been very low, and therefore the
beach is expected to continue to retain sediment to reach an equilibrium volume. The beach at this
transect is currently the same width as it is shown to be in 1884 maps, when Orford Ness extended
as far south as the coastguard station on Shingle Street.
The site has a positive FCP score of 6 which describes seaward growth and a flattening profile. The
first survey in 1991 measured the beach extent to be 60 m from the survey marker along the MLWS
level, by 2010 the beach has grown a further 69 m. The beach profile has developed from a single
shingle ridge to 4 distinct ridges, as shown in Figure 7. However surveys in 2009 recorded the first
occurrence of erosion at the site, with further loss at the lower beach in 2010 (Figure 8).

Figure 7: Cross section showing the evolving beach profile and development of shingle ridges at S2B1 at
Shingle Street.
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Figure 8: Cross section showing recent erosion at Shingle Street, transect S2B1.

S2B2A - Alderton
Transect S2B2A is located on the beach in front of Alderton. The shingle beach is approximately 80
m wide and relatively stable, the FCP analysis shows a 0.1 m/yr mean rate of accretion. The beach is
backed by a shingle bank which varies in height, however there has been little change in the beach
extent from the start of the surveys to present. The range of movement of the beach from its lowest
level in summer 1999 to its highest in summer 2006 is 18 m along the MHWS level. The beach is
currently 5 m narrower at MSL than in 1991. The beach was exhibiting a steady erosion trend until
2000, at which time there was a reversal in the trend and the beach started accreting at a rate of
around 10 m in the first 2 years. The beach extent was greatest in 2006 and has been fairly stable
since. This pattern of change has yielded an FCP score of 3, with a 0.1 m/yr mean growth rate, but
the beach has not exhibited growth since 2006.

Figure 9: Envelope plot showing the range of variability in the beach profile at S2B2A from all surveys
collected between 1991 – 2010. The black line shows the latest beach profile from the winter 2010
survey. The dashed lines show the water level marks.

S2B3A – North Bawdsey
Transect S2B3A surveys the section of beach that according to the latest Shoreline Management
Plan (SMP) is being held by the hard point of East Lane Bawdsey. The beach is showing an erosion
trend. Surveys show losses of sediments in the winter are not balanced with replenishment in the
summer, leading to a steady retreat. In 1991 the beach extended 70 m along to the MSL from the
ZCP, in 2010 the beach only extended 30 m. The beach has maintained its profile shape as it moves
back, the shingle ridge on the upper beach was eroded out in 2008. The overall FCP mean rate since
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1991 is -2.1 m/yr, this is the fastest mean erosion rate along the frontage, with the exception of the
new transect S2B3B just to the south.

Figure 10: Waterfall plot showing
the beach profile at S2B3A in two
different years. The green profile
shows the beach extending nearly
80 m from the marker (zero
chainage point) in summer 1991,
and blue profile is the beach
profile in summer 2009 that only
extends 42 m from the marker.

S2B3B – North East Lane
Transect S2B3B and S2B4B were established in 2007 to increase the amount of monitoring at East
Lane Bawdsey. S2B3B is located just to the north of East Lane and is the closest profile to the
emergency works carried out in February 2010. An NRA clay flood embankment runs from gun
emplacement for 500 m north, and can be identified in the cross section profile plots in Figure 11.
The surveys to date are showing erosion at the site. The data set is not long enough to use in the
FCP analysis but the rate of erosion so far is -3 m/yr.
The aerial photography data set extends back further and reveals more of the continued erosion. As
shown in Figure 12 and the Figure 13, the beach to the south of the transect has been rapidly
disappearing while the hard defences have been extended further north.

Figure 11: Above; aerial photograph with S2B3B transect overlaid (* denotes the ZCP) and below; surveys
since 2007 showing the beach cross section. © Environment Agency copyright and/or database rights 2010. All rights
reserved.
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Figure 12: Aerial photography of Bawdsey in 2009, with 1884 map overlaid. Survey transects are also
shown. Since the construction of the 1941 gun emplacement and hard defences in 1951 East Lane has
become an artificial headland separating Bawdsey Beach and interrupting the sediment path from Orford
Ness to Felixstowe. © Environment Agency copyright and/or database rights 2010. All rights reserved.
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Figure 13: Aerial photography analysis outlining the beach area in 5 epochs. Until the end of the 1990s the
beach extended up to the gun emplacement on the hard point of East Lane. By 2009 the beach has
receded back to a narrow beach of about 50 m width at transect S2B3B. © Environment Agency copyright and/or
database rights 2010. All rights reserved.

S2B4A & S2B4 – East Lane
The site of East Lane Bawdsey is an artificially maintained hard point that now separates Bawdsey
Beach into two beaches. The location is the site of a World War 2 battery with gun emplacement built
in 1941 and later defended by a seawall constructed by the Ministry of Defence in 1951. More
recently structural failure required major repair works in 1991-92. A scheme in 1996 followed winter
storms in 1995 that caused the collapse of part of the original wall. Immediately south of the gun
emplacement there is further armouring on the backshore. There is a clay embankment built by the
landowner to prevent overtopping to the south of the wall. There are also exposed steel pilings in
front of the 2-3 m cliffs that start at East Lane.
The continued defences have led to East Lane becoming a headland or artificial promontory. The
seaward projection focuses wave energy through refraction and has exposed the flanks of the hard
point as far south as the Martello Tower. The 1996, Environment Agency coastal defence study
determined that if the gun emplacement outcrop were allowed to naturally erode there would be a
significant shift back in the coastline. It estimated East Lane would erode 400 m by 2068, this rate
would be less to the north and the south. There would also be a significant release of sediment into
the system. Transect S2B4A was surveyed between 1991 and 2002. The beach at the transect
disappeared in 1993 and the survey continued to record the sea defence profile in place at East Lane
Bawdsey. Details of the wave climate at Bawdsey can be found in the Suffolk sea state report
(Environment Agency, 2009).
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Figure 14: Above; photograph looking along the former transect S2B4A in summer 2003. Below; a cross
section plot of the transect. The blue line shows the profile and extent of the beach in 1991. By 1993 the
beach had disappeared. The green line shows the last survey carried out in summer 2003 that extends to
the edge of the defence.

Photo: Environment Agency

Figure 15: Photograph looking north across transect S2B4 in 2008. The current defences are large rock
armour placed at the toe of the low cliffs and existing sheet piling.
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A similar situation to that on the north side of the hard point exists on the south side. The beach in
front of the Martello Tower has completely disappeared and hard defences of rock armour are added
regularly. The beach was visible in 2003 and was identified for the last time in the winter survey of
2004 at S2B4.

© Environment Agency copyright and/or database rights 2010. All rights reserved.

Figure 16: Aerial photography analysis showing the position of the beach at transects S2B4A and S2B4
during 5 selected years. The beach has disappeared from in front of the Martello Tower and has started to
erode its flanks.

S2B4B – South Bawdsey
In addition to S2B3B on the north side of East Lane Bawdsey, transect S2B4B was established on
the south side and first surveyed in 2007. Again due to the short monitoring period no determinable
trend can be taken from the data. However the surveys do record the lowering of the beach platform
and loss of gravel/sand sediment exposing the clay platform. The site is backed by low cliffs made of
pre-glacial crag deposits, consisting of sand and gravels. Bawdsey Beach resumes at this point and
the site has shown steady erosion in the monitoring period. In 2007 a steep shingle slope
accumulated against the cliffs in this area, this movement of sediment up the beach uncovered much
of the underlying clay.

Figure 17: Looking across transect
S2B4B in July 2008. To the right of
the image the aggravated London
Clay that also forms the base of the
cliffs can be seen. In the background
is the Martello tower fronted by rock
armour.
Photo: Environment Agency
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Figure 18: Just north of transect S2B4B looking at the Martello Tower and rock defences in September
2009.

S2B5 – Bawdsey Hall
The transect starts at a pillbox lookout station located at the top of a steep, 5 m high cliff. The cliffs
here are subject to slumping but are stable enough to allow vegetation on grow. Trees and large
shrubs grow on the slope. The variation in the beach profile occurs on the foreshore level. From an
elevation of 4 m to the Low Water Spring tide level at and elevation of -1.5 m the beach is eroding at
an overall mean rate of nearly 2 m a year. Since 1991 the beach has moved back 30 m along the
MSL elevation. The overall erosion trend has come from a period of relative stability, with summer
growth and winter sediment loss up until 2002. From this date the beach has been eroding back on
an annual basis.

Figure 19: Waterfall plot showing the beach profile at transect S2B5 for every survey. Before 2002 winter
sediment loss was balanced by summer growth. Since 2002 the site has been regularly eroding back.
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Figure 20: Photography looking landwards up transect S2B5 in July 2008 towards the pillbox on the top of
the crag cliffs that back the shingle beach.

S2B6 – Bawdsey Beach
Transect S2B6 is located at the northern end of the dilapidated timber groyne field. The aerial
photography time series shows the groynes here have been buried until 2008. The beach is backed
by cliffs, vegetated with trees and shrubs. As can be seen in the cross section figure below the cliffs
are stable. The greatest variability occurs on the foreshore, shown in the main plot in Figure 21 there
is a gravel/sand ridge at an elevation of 7 m running down to the MLWN level. The beach fronting the
cliff is about 35 m wide, it exhibits seasonal changes in volume but has remained relatively stable
over the monitoring period. This overall trend is reflected in the FCP score of 0, which describes
insignificant movement or rotation of the beach slope.

Figure 21: Cross section of the beach
at transect S2B6 detailed by summer
and winter surveys from 1991-2010.
The main plot is an enlargement of the
foreshore area, outlined by the red box
in the top right thumbnail plot.

S2B7 – Bawdsey Manor
The beach at transect S2B7 is in an area of coastal defences, with sheet piling on revetment slabs,
and the old timber groyne field. The groynes are currently in a poor condition, there are timber posts
with no panels remaining. The cliffs behind the beach are again vegetated and stable in position. The
surveys show a history of seasonal variation, although there it is not the expected summer deposition
and winter erosion pattern, but on a number of surveys the beach is observed to have grown in the
winter and remained stable in the summer. This may be due to the groyne field collecting sediment
originating from further north during winter conditions. However it is thought that the groyne field has
been ineffective during most of the SMG monitoring. The data shows an overall accretion of sediment
from 1991 to around 1998. From around 2000 onwards this trend reverses and the area experiences
a negative sediment budget with more sediment being lost than deposited at the beach. By 2010 the
beach is now observed to be narrower than the summer 1991 position.
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Figure 22: Cross section of the shingle foreshore at S2B7. The beach is considered stable, with
insignificant change, however a trend of overall growth has been reversed to a current eroding beach.

Photo: Environment Agency

Figure 23: Photograph in 2008 looking north across transect S2B7 showing the sheet piling and
dilapidated groyne defences.
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Summary
Topographic surveys, aerial and land photography collected since 1991, in addition to site visits and
historic maps have been used to show beach morphology driven by coastal processes and human
intervention.
East Lane Bawdsey has historically been identified as a strategic defensive site. The construction of
a sea wall and continued defences since, usually consisting of the addition of rock armour, has led to
an artificial hard point projecting seaward. East Lane is considered to conserve the shingle on the
coast from north of East Lane to Shingle Street. The beach to the north of East Lane is now separate
from the beach to the south. Sediment is supplied to the beach at Shingle Street from Orford Ness
across the River Ore. Transect S1B1S, on the south of Shingle Street is the only location on the
frontage to show significant accretion. However the last two surveys display erosion at the site for the
first time.
East Lane also prevents the supply of sediment to the southern section of the frontage down to
Felixstowe and the River Deben Knolls. The beach to the south is backed by pre-glacial crag cliffs
that are well vegetated and stable in position. However the foreshore consisting of mobile sand and
gravel sediment is more variable. Surveys show a trend of accelerated erosion that has resulted in
narrowing of the beach width and exposure of the London Clay platform. These trends would be
expected to continue in the near future. South of East Lane wave energy and a sediment deficiency
will only increase the erosion to the flank of the hard point. If East Lane was realigned, the coast
would be expected to distribute sediment south causing a short term loss of sediment to the north
and increased risk to the earth bank flood defences.
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