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The Lincolnshire coast
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Introduction
Coastal trend analysis
This report is an update to the Environment Agency, 2008, Coastal Trends Analysis, Lincolnshire (Subcells
2b-c – Grimsby to Gibraltar Point) report. This report identified trends in erosion and growth of the Lincolnshire
foreshore from topographic surveys of transects made every summer and winter from 1991 to 2006. The
report used the Foreshore Change Parameter method to determine change on the beach at water level
elevations. The analysis results identify whether the beach is retreating or advancing horizontally along these
water levels. It also shows whether the beach is flattening or steepening in gradient between the high and low
water levels. This method has provided a general indication of beach morphological trends and health along
the Anglian coast. It is generally considered that a healthy beach in the region will be a stable beach or a
beach advancing at both the high and low water marks while flattening in gradient. Beach steepening is
associated more with erosion and a regressive beach. However beaches that are being managed through
renourishment of sediment do not have a natural trend, and this analysis method can be misrepresentative.
The aim of this report is to present the survey data collected along the southern Lincolnshire coast and
provide an assessment of beach movement along the frontage since 2006. Changes are identified from
topographic surveys and aerial photography, and related to renourishment activities and offshore wave
conditions. The report will also serve as a review of the current beach condition, using the 2011 surveys that
included the use of quad bikes to achieve a greater beach coverage to establish a baseline beach level that
subsequent surveys can be compared to. The previous trends analysis report looked at two sections of the
Lincolnshire coast, SMP subcells 2 b and c, these being the northern extent from Grimsby to Theddlethorpe
and the artificially nourished section to the south from Mablethorpe to Skegness and up to Gibraltar Point.
These frontages will be reported separately allowing for a shorter annual review of the Lincshore coast in the
future.

Anglian coastal monitoring programme
The Environment Agency (EA) has undertaken regular strategic coastal monitoring of the Anglian coast since
1991. The rationale behind the programme is to assist the implementation of appropriate and sustainable
works on the coast, whether this is works undertaken by the EA or coastal protection partners for the purpose
of flood and erosion risk management purposes. In addition a further output from the monitoring programme is
the assessment of coastal dynamics to inform long term strategic plans for the coastline. The vehicle for this is
the Shoreline Management Plan (SMP) process.
The Shoreline Management Group leads the Anglian Coastal Monitoring Programme, and will start a new
phase of monitoring in summer 2011. In this phase there will be a focus on more comprehensive monitoring of
managed beaches such as the Lincshore frontage, in order to allow better forecasting of morphodynamics
and planned management actions. Proposed surveys on the Lincshore frontage are outlined in the Surveys
section below.

Survey area
Lincolnshire
The Lincolnshire coast has a roughly convex outline running from the River Humber to The Wash. The coast
is subject to a rising sea level and falling sediment supply. Much of the coastal hinterland is low lying, with
predominantly agricultural land use, and housing below the level of high water, and subsequently at risk of
flooding (Blott, 2001).
The River Humber is a source of sediment to the northern Lincolnshire coast. However the transfer of
suspended sediment from the Holderness coast to the coast at Grimsby is not great. Most of this sediment
circulates in a clockwise motion within the Humber being deposited on the inter-tidal flats in the shelter of
Spurn Head, or sediment is transported to The Binks bank just offshore. Sediment that crosses the mouth of
the Humber is suspected of settling on the foreshore of Donna Nook (SNSSTS, 2002).
Cross shore sediment movement is important on this macrotidal coast and a number of offshore banks run
alongside this stretch of coast. The offshore region is comprised of sandy gravel sediment, from glacial
outwash fans. There is a supply of offshore sediment at Donna Nook, which is a confluence of two current

regimes, being influenced by both the coastal tidal flow and currents associated with the Humber (SNSSTS
2002). The Humber’s currents oppose the coastal currents to allow deposition at Donna Nook, causing a
sediment ‘sink’. Ingoldmells is recognised as the extent of the influence of ebb and flood currents from The
Wash. South of Skegness, the sheltered coast and banks of Gibraltar Point receives the southerly drift
sediment which has led to the development of the vegetated dune system and saltmarsh habitats.
North Lincolnshire has relatively wide beaches backed by saltmarsh, further south beaches become
considerably more narrow. The beaches are comprised of a thin layer of sand over a marsh clay foundation.
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The current regime has removed significant amounts of the sand layer. From the late 19 Century to the
1970s the coast from Donna Nook to Mablethorpe was generally observed to be accreting, due to a
favourable onshore movement of sediment. However the coast between Mablethorpe and Skegness has been
subject to erosion and general retreat for thousands of years (Dugdale & Vere, 1993). The offshore supply is
believed to stop just north of Mablethorpe and Hutton Bank. Large areas of the coast exhibit a ridge and
runnel pattern in the sandy beach, perhaps most noticeably around Theddlethorpe (Kroon & Masselink, 2002).
To the south large pools of water exist where low depressions on the beach are inundated and do not drain.
Much of Lincolnshire is defended with concrete sea defence structures. From the dunes at Saltfleet to
Mablethorpe most of the frontage from Mablethorpe to Skegness has been engineered and ‘hard defence’
structures such as seawalls, revetments and rock amour are present. There is a legacy of timber groynes, but
many of these are historic and those that have not been removed, have deteriorated or have been buried by
renourishment sediment. These defences run for 24 km along Mablethorpe to Skegness and protect 35,000
ha of low lying land. The defences end at Skegness and the dune system resumes and continues to the end
of the study area at Gibraltar Point (Posford Duvivier, 1996).
The concrete seawall defences running along most of this frontage are subject to wave energy and there is a
threat of flooding under storm surge conditions. This occurred in 1953 where defences were breached during
a storm surge. As a result of the 1953 event, the majority of defences were rebuilt, and concrete stepwork and
slabwork or bitumen grouted stone revetments were provided along most of the frontage between
Mablethorpe and Skegness. Further improvements to these defences were made through out the 1980s and
1990s. In addition to the currents removing sediment from the beach, these defences have hindered dune
development and natural sediment supply to the beach. In 1994 a nourishment scheme in southern
Lincolnshire began to replenish lost sediment along the frontage and continues to do so to date. The scheme
is discussed in the Lincshore section of this report.

Surveys
Topographic surveys of beach transects are carried out twice a year by the EA Shoreline Management Group.
Surveys take place in the winter from January – March and in the summer from June – August. Historically
surveys have been of ‘strategic’ transects spaced 1 km apart (Figure 2) and since the beginning of the
Lincshore renourishment works, along ‘scheme specific’ transects running the length of the scheme frontage
at approximately 250 m intervals. These transects were given a ‘P’ identification, and although this report
focuses on the 1 km transects, reference is made to relevant P transects, or the alternative P identification
name is given in brackets after a 1 km transect name e.g. L2D1 (P1).
In addition to the topographic surveys, from 2005 – 2009 a directional waverider buoy located at West Silver
Pit provided wave data for the frontage. Currently data from the Cefas buoy deployed at Inner Dowsing is
1
used. All these data are available from the Defra/Cefas WaveNet website. A summer survey campaign of
aerial photography has also been flown every summer since 1992 and delivers 25 cm resolution colour
orthorectified imagery of the Anglian coast.

2010/2011 surveys
The 2010 Lincolnshire surveys comprised of a winter campaign carried out on 14-15 January 2010 and
summer surveys on the 12-13 July. Surveys were along the 1 km transects with additional intermediate
scheme survey lines spaced at approximately 250 m intervals along the scheme frontage.
In 2011 as part of the winter survey campaign the spatial coverage of surveys was increased to include
surveys at 25 m intervals at the previous years renourished sites. These surveys followed the contractors
specified transects, that were surveyed prior and following renourishment works. Dredging International’s (DI)
post nourishment surveys at Area 1, at Trusthorpe were surveyed in July and Areas 2-6 were carried out in

August 2010. The results of these surveys are used for the difference maps used in this report. Transects at
50 m intervals were surveyed to infill the existing Lincshore ‘P’ transects, this now occurs on all managed
beaches in Anglia. These surveys were carried out between 17 – 21 January 2011. In addition quad bikes
were used to infill between transects. Quad bikes with GNSS survey equipment fitted were used to take spot
measurements along the frontage. The quad bike surveys were carried out during the last week of January
and first week of February 2011. This density of data is sufficient for volumetric calculations, surface modelling
and beach evolution modelling. Topographic surveys in 2010 and 2011 were carried out by EDI surveys on
behalf of the EA. The winter 2011 surveys were in addition to the standard 1 km transects, surveyed as part of
the strategic monitoring of the Lincolnshire coast.

2011 - 2016 surveys
In the next phase of the Anglian Coastal Monitoring programme, surveys on the Lincshore coast will continue,
including continuous real time monitoring of the offshore sea state. A new buoy deployment is proposed that
will be suitable for beach evolution modelling. There is also a hydrographic survey planned within the next five
years, this will consist of multibeam bathymetry from the low water to 1 km offshore, along the Lincshore
frontage. These data will identify shoals in the area and provide some information on the nearshore systems.
There will be continued annual aerial photography surveys of the region, including a baseline survey that
includes capturing near infrared imagery for habitat identification. Repeat LiDAR surveys will be flown to
model the coastal terrain and monitor morphological features such as dunes. The walked topographic surveys
of beach transects will be supplemented by the use of quad bikes in the winter. This allows for a greater
number of elevation measurements across the beach, and in between the fixed transect positions. This
number of elevation observations provides a much more comprehensive coverage of the beach than
previously achieved and will allow for specific identification of changes in the winter 2011 dataset.

Figure 1: Left: survey measurement points collated from 1 km, 250m, 50m and 25 m transects and quad bike
surveys. Right: The output surface model of the 2010 renourishment site ‘Area 4’ at Trunch Lane.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

Figure 2: The Lincolnshire coast and topographic survey transects for the Lincshore frontage
© Environment Agency copyright and/or database rights 2011. All rights reserved.

Lincshore
Renourishment history
The 1991 Sea defence study (Posford Duvivier, 1991) recommended a beach nourishment scheme in
Lincolnshire. Areas identified as erosion hotspots, at risk of losing the sandy foreshore were topped up by the
addition of material. By building up beach levels it was hoped that beaches would become more stable and
offer a greater level of protection to the backstop defences. The Environment Agency ‘Lincshore’ nourishment
scheme was started in 1994 in order to provide a 1:200 year standard of protection. The nourishment involved
sand placement on the beach at Whitehouse Corner, south of Ingoldmells Point to Mablethorpe (SMP, 1996).
Based on changes in topographic surveys, Zwiers et al., (1996) estimated the nourishment volume between
3
1994 – 1995 was over 1,500,000 m . The initial scheme of nourishment was completed in 1998 and continues
along various stretches to top up beach levels at erosion hotspots, as detailed in Table 3. During the main
3
period of renourishment from 1994 to 1998 a total of 6.21 million m of sand and gravel, dredged offshore was
added to the Lincshore coast (Environment Agency, 2004). The initial 2008 coastal trends analysis reported
that since the beaches have been fed with sediment, erosion has continued and in places beach levels have
returned to pre-nourishment levels. Posford Duvivier, 1998 estimated that 9 million m 3 of sand would be
required over the next 50 years to sustain the coast (Blott, 2001).

Renourishment in 2010
Halcrow, as the Environment Agency’s consulting project manager, identified 6 areas requiring renourishment
in 2010. This decision was based on the difference between the Shoreline Management Group’s January
2010 topographic surveys and idealised design beach profile. Areas of the beach that were at the lowest
elevation and showed the greatest difference to the intended design profile were identified as needing
recharge. The Wolla Bank site was a late addition to the programme following this process. The dredging
contractor determined the volumes required to bring the beach levels up to the design profile at these
locations by generating a CAD surface model from the January 2010 surveyed transects. Renourishment
occurred from July to August 2010 at the locations listed in Table 1.
Site name
Location
Area 1
Trusthorpe and Sutton on Sea
Area 2
Boygrift
Area 3
Moggs Eye
Area 4
Trunch Lane
Area 5
Chapel Six Marshes
Area 6
Wolla Bank
Table 1: Location of renourishment works in 2010.

Transect extent
L2D5 – P25
P33 – P35
P40 – P44
P68 – P76
P55 – P61
L2C6 – P55

Further details of renourishment works and sediment volumes are detailed in Table 3 at the end of this report.

Wave climate and significant wave height events
For the Lincolnshire coast the dominant wave direction is from the north east, producing a net southerly drift of
beach material along the Lincolnshire coast and into The Wash (SNSSTS, 2002; Environment Agency, 2010).
This is highlighted by the ridge and runnel pattern on the beach. The ridges become more prominent in calm
low energy conditions following a storm event, and presumably return sediment removed offshore in storms.
However the features vary over spatial and temporal scales, as seen in the beach profile results.
The Swell and bi-model wave climate around the coast of England and Wales by Hawkes et al, 1997
discussed in the Beach Management Manual (CIRIA, 2010) details a one year return period swell significant
wave height around Lincolnshire to be 3 – 3.5 m. Nearshore wave climate data collected in 2006 – 2009,
during phase VII of the Anglian coastal monitoring programme, led to the following threshold levels being used
to identify storm events (Table 2). The Shoreline Management Group sea state reports (Environment Agency,
2010) related offshore northerly waves of 4 -5 m with a 10 – 12 second period (Tp) as translating to a
nearshore wave of around 2.3 – 2.8 m in the north and 2.5 - 3 m in the south of the region. These nearshore
wave heights were associated with infrequent but significant storm events. Therefore events of recorded
offshore waves >4.5 m at the Dowsing Buoy, and historically at the West Silver Pit waverider have been
logged (Figure 3 and 4).

AWAC instrument site
Location
Storm threshold (m)
S1L
Donna Nook
2.0
S2L
Theddlethorpe
2.4
S3L
Chapel Point
2.3
S4L
Skegness
2.0
Table 2: Storm threshold indicators for 2006 - 2009 instrument deployments.

Figure 3: Nearshore wave heights exceeding designated storm thresholds.

Figure 4: Occurrences of waves recorded by the offshore buoys at over 4.5 m.

Topographic survey results
The Coastal trends analysis report for Lincolnshire (Environment Agency, 2008) used topographic surveys for
summer surveys from 1992 – 2006 to give an indication of morphology and trends on the Lincolnshire coast.
The trends analysis observed an overall growth in the beach along the Lincshore frontage due to the level of
renourishment up to 2006, as shown in Figure 5 below. The large sediment input has successfully led to
accreting beach profiles, however the report details that between nourishment events the beach is continuing
to erode. The results demonstrated the reliance on the renourishment programme to prevent depletion of the
southern Lincolnshire beaches and that continued human interference has not altered the natural erosion
trend.

Figure 5: Mean accretion and erosion trends taken from the previous coastal trends analysis (Environment
Agency, 2008). The orange lines mark the extent of the Lincshore renourishment frontage.
The following section looks at the current state of the south Lincolnshire beaches and the development of the
beach profiles since 2006, at the same transects used in the 2008 report, following a further four years of the
Lincshore renourishment scheme. Cross section plots show the beach profile at each transect and how this
has changed since 2006. In addition the change in the foreshore width (from high water to low water) has
been studied, and plots included to show the impact of renourishment events on the landward-seawards shift
in the foreshore. Where transects are located on sections of the coast in close proximity to the nearshore
wave recorders (AWACs) deployed in 2006 – 2009, plots have been included to show any relationship to high
wave ‘storm’ events. For sites where renourishment occurred in 2010 and where there is sufficient data to
carry out surface modelling and difference calculations, this has also been included.

Theddlethorpe St. Helen – Mablethorpe (L2D1 – L2D4) (P1 – P10)

Figure 6: Cross section beach profiles for transects L2D1 (P1) – L2D4 (P10) in 2006, 2010 and 2011.
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L2D1 (P1) marks the most northerly transect of the Lincshore frontage. The beach at Theddlethorpe to
Mablethorpe between transects L2D1 – L2D3 was previously observed to be stable, and the area continues to
show stability since 2006, without renourishment activity. At L2D1 the upper beach has shown growth, a trend
that has continued since 2006. The beach here is backed by vegetated dune, sheltered by fencing with fabric
shielding. In contrast the lower beach, particularly around the mean low water neap (MLWN) level has been
eroding since 2009. At L2D2 (P2) and L2D3 (P6) the dune growth appears to be at a slower rate than to the
north. However, from L2D2 south, beach ridges on the lower foreshore have built up, and some large pools of
standing water on the beach exist behind these ridges. The topographic surveys show a seasonal signal of
retreat of the foreshore width in winter and advance in summer.
L2D1 is located close to the Theddlethorpe nearshore wave recorder deployment. The below plot shows
occurrences of high wave events with relation to the shifts in the foreshore, observed at every topographic
survey. The occurrences of nearshore waves over 2.4 m between 2006 and 2008 does not impact on the
summer growth of the beach in 2007 or 2008. Although is not possible to link the individual impacts of a wave
event without post storm topographic monitoring, the highest storms were observed in winter (November to
March). This is consistent with the overall foreshore trend of winter retreat and summer growth. Such wave
information should be considered in the planning stages of renourishment schemes. For instance the highest
waves are frequently logged in March, and so renourishment activity should be scheduled for April and after
the most severe wave activity, allowing a maximum period for the beach to settle.

Figure 7: Change in foreshore at each survey date and high wave events at the Theddlethorpe nearshore
wave recorder between 2006 and 2008.

(Photo: Environment Agency)

Figure 8: View from vegetated dunes, looking seawards along Lincshore transect P3 at water pools in troughs
on the beach behind large ridges in summer 2010. Fencing in front of the dunes can also be seen.
At the Lincshore transect P8, a back stop defence of concrete steps and promenade starts. There is an outfall
pipe on the beach between L2D3 (P6) and L2D4 (P10). The beach received renourishment in spring 2008,
which coincides with a reversal in the landward shift of the foreshore to a trend of growth, giving a gently
sloping wider beach. There was renourishment at transects P11 and P12, located 250 m and 500 m
respectively to the south in 2006 and 2007. Figure 9 shows the annual change in metres of the foreshore and
the renourishment event.

Figure 9: Plot showing the change in metres of the foreshore width (distance from the Highest Astronomical
Tide (HAT) on the beach and the Mean Low Water Neap (MLWN) point) at L2D4. The orange bar denotes a
renourishment event and shows the date and volume of a sediment added to the beach at this section.

Mablethorpe – Sutton on Sea L2D5 (P14) – L2D8 (P26)

Figure 10: Cross section beach profiles for transects L2D5 (P14) – L2D8 (P26) in 2006, 2010 and 2011.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

The beach at L2D5 (P14) is backed by a concrete sea wall with rock armour at the toe. The beach is flat and
has been relatively stable since 2006, showing less seasonal variation in beach profiles. There is continuous
growth around the mid beach, however this is due to repeated renourishment. Figure 11 marks the recharge
events and shows how the foreshore is maintained by these events. The beach at L2D5 also received
renourishment in 2010 and marks the start of Area 1(Figure 14). Renourishment material often builds at the
sea wall, as seen in the July 2010 photo (Figure 12). A further ridge built up in 2010, about 140 m from the
sea wall at the mean sea level elevation, however this feature was gone by the following winter. A new ridge
has developed about 20 m in front of the sea wall as the mid beach ridge has flattened out, apparently moving
sand up the beach. There has also been a loss of sand from the shoreline edge, although the levels at 240 m
chainage are currently the same as the previous summer values.

Figure 11: Plot of renourishment events and annual foreshore change at transect L2D5.

(Photo: Environment Agency)

Figure 12: The upper beach and sea wall in July 2010 at transect L2D5.

At P16 mid way between L2D5 and L2D6 the lower beach is currently at a lower level than last year. While at
P17, 250 m to the south, the lower beach has apparently retained the renourishment material and levels are
higher in most areas across the profile than the previous year. The exception being a ridge on the lower
beach that existed in winter 2010, that has now disappeared, either moving offshore or to the south along the
frontage. Therefore, although the lower beach is at an elevation approximately 70 cm higher than in the
summer it has a flatter profile.
At Trusthorpe the surveys of L2D6 (P18) show accretion on the mid beach section, at a chainage of about
100m. This is due to the infill of a basin on the beach about 0.5 m below sea level, by the winter 2011 survey
the beach is about 0.5 – 1 m higher at this area. This beach is frequently replenished and it is possible that
there has been some redistribution of sediment across the beach to fill this area, this is supported by the
erosion observed at the low water level. Alternatively the sediment movement may be from the south as a
significant area of sediment from the beach at P19 at a chainage of 70 – 110 m was lost in summer 2010.
The beach here is subject to greater shifts in the foreshore extent between summer and winter surveys, there
have also been annual recharge events on this section of beach since 2006. This section was identified as an
erosion hotspot by Halcrow in the 2005 to 2010 Project Appraisal Report (Environment Agency, 2004). The
previous report details significant erosion along this section with critical renourishment in 2002 and 2006.
Since 2006 two further renourishment events have ensured beach levels have not dropped significantly, and
the beach profile in January 2011 is generally higher than in 2006.
Between L2D7 and L2D8 the variability of the beach shape is due to the migration and developments of areas
of pooling water. The upper beach is showing growth while there is erosion from around 60 – 110m chainage
along the beach where runnels form. At L2D7 (P22) the beach has seen significant accretion, raising the
elevation by over a metre around the middle of the foreshore, and above the mean water level. Similar to the
mid beach accretion observed between L2D6 and L2D7 this is due to the infilling of troughs. Figure 13 shows
the pools evident on the beach in the 2010 summer aerial photography.

Figure 13: Aerial photograph in summer 2010 showing ridges, runnels and pooling on the beach.
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Figure 14: Difference model of Area 1. The difference from the 2010 pre nourishment surveys and the winter
2011 surveys identify where the beach has built up as a result of recharge, or where sediment has been lost.
The blue areas show an increase in beach elevation; areas of sand deposition. Around L2D5 accretion can be
seen on the upper and lower beach, with no significant change in the middle of the beach. To the south
sediment has moved from the upper beach to the middle of the beach. Around the southern area of
Trusthorpe there is evidence of erosion on the lower beach, as observed in the beach profiles of L2D7. There
is however, an increase in elevation of the mid beach and along the backstop. This is either renourished
material that has remained in situ or a redistribution of sand from the upper beach to the north and the result
of a southerly drift of material.

Sandilands – Moggs Eye L2C1 (P10) – L2C4 (P42)

Figure 15: Cross section beach profiles for transects L2C1 (P30) – L2C4 (P42) in 2006, 2010 and 2011.
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L2C1 (P30) marks the southern extent of Sutton on Sea at Sandilands. There are no urbanised areas behind
the beach in this section until Anderby Creek. The beach is still backed by a concrete sea promenade
defence, which extends down to L2C4 where a vegetated bank buries most of the revetment and concrete
stepped defences. This section has a distinctive pattern of drainage channels running south east off the coast
and leaving islands of elevated beach (Figure 16). From L2C1 – L2C4 the development of pools and channels
running off the beach, and movement of sediment causes large annual variability in the beach profiles. The
renourishment activities are serving to maintain overall beach volumes here. The area was specifically
targeted in the 2010 nourishment programme and has historically received continuous renourishment. At
transect L2C2 (P34) the beach has been renourished 4 times since 2006. Similar to the beach further north,
the upper beach along this section has shown signs of continued growth although at some points the base
section of the sea wall is exposed.

(Photo: Environment Agency)

Figure 16 View looking seawards along transect P32 (located 500 m north of L2C2) in July 2010. A channel
running south east along the beach and out to sea can be seen to cut through an elevated island on the
middle beach and in front of a high upper beach.
The latest renourishment works can be seen in the difference plots in Figures 17 and 18 for the areas at
Boygrift at L2C2 and Moggs Eye at L2C4. The aerial photography and the difference plots identify where the
drainage channels and troughs are cutting through the beach, and the pattern of sediment movement. The
previous trends report stated the beach at Moggs Eye in 2006 was near to 1992 levels. The beach profile plot
in Figure 15 shows that prior to the latest renourishment there had been little change in the mid to lower
beach, with some growth in the upper beach berm. Following the latest renourishment the beach is generally
showing a flatter profile gradient with some runnels being filled and some still evident.

Figure 17: Map of differences between 2010 pre and post renourishment of the beach at Boygrift (L2C2).
© Environment Agency copyright and/or database rights 2011. All rights reserved.

Figure 18: Map of differences between 2010 pre and post renourishment of the beach at Moggs Eye (L2C4).
© Environment Agency copyright and/or database rights 2011. All rights reserved.

Anderby Creek – Chapel St. Leonards L2C5 – L2C8

Figure 19: Cross section beach profiles for transects L2C5 (P46) – L2C8 (P58) in 2006, 2010 and 2011.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

(Photo: Environment Agency)

Figure 20: Looking north at the end of the sea defence revetment wall at P43, which is located just south of
transect L2C4.
The beach profile along the L2C5 (P46) transect is lower in height than the 2006 level, especially at the toe of
the sloped defence. Much of this drop in elevation has occurred since 2010 and seems to be due to a
redistribution of sediment to the lower beach. The section below the mean sea level (MSL) has shown both an
elevation increase and seaward horizontal growth since 2010. There has been no recent renourishment to the
beach at Anderby Creek, between L2C5 and L2C6. At L2C6 (P50) a similar cross shore redistribution also
seems evident but the whole beach profile is at a higher elevation than the 2006 profile. There are no visible
hard defences at Anderby Creek and a vegetated dune bank runs in front of the beachside residential
housing. The historic trend along this section remains unchanged and is similar to what is occurring to the
north, with growth on the upper beach and erosion on the lower section.

Figure 21: Difference map from surveys at 25 m intervals, pre and post nourishment activities at Wolla Bank.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

South of Anderby Creek there has been renourishment of the Wolla Bank area. The difference map above
(Figure 21) shows further growth of the upper beach levels. It also shows large areas of deposition after the
renourishment activity in the following January 2011 surveys. The beach has been renourished for the last
four years including 2010. There is a distinctive seasonal shift in the foreshore width, the timing of this shift is
effected by nourishment activities. The latest recharge is evident in the beach cross section plot, and there is
a large increase in beach volume evident in the 20 January 2011 profile. However at L2C6 there has been no
change to the MLW water covered areas of the beach, while sediment has been lost from the edge of the
upper and lower beach.

Figure 22: Foreshore change (blue) and renourishment events (orange bars) at transect L2C7 at Wolla Bank.

Figure 23: Transect L2C7 is located close to where the nearshore AWAC wave recorder (S3L) was deployed.
The plot shows the change in foreshore width and events where waves over 2.3 m were recorded.

Figure 24: Difference map following 2010 renourishment at Chapel Six Marshes.
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South of Wolla Bank and transect L2C7 (P54) there was another area of renourishment in 2010. The Chapel
Six Marshes frontage, called Area 5, extends south to transect P61at Chapel Point. The beach between L2C7
and L2C8 is narrower than adjacent sections of beach. On the L2C8 transect the upper beach drops off to the
MLW level at 150 m chainage. Because of the elevation of the lower beach it is subject to pooling. The
January 2011 beach profile at L2C8 does actually show some seaward growth in the beach and an increase
in its elevation compared to historic levels. However some of the lowest levels since 1992 were also recorded
at the beach trough. L2C8 often marks the southern extent of renourishment along Chapel six Marshes and
has been renourished in 2008 and 2010.
Between L2C8 and L2B1 the headland of Chapel Point protrudes onto the beach. The point is heavily
defended and the beach in front is very narrow. The promontory works pre date the nourishment by about 6
years and are exposed to wave action. The inability to retain sand in this area has led to additional rock
defences around the point in addition to renourishment.

(Photo: Environment Agency)

Figure 25: Chapel Point at Chapel St Leonards February 2011.

Figure 26: Chapel Point and beach in August 2010. © Environment Agency copyright and/or database rights 2011. All rights
reserved.

Chapel St. Leonards – Ingoldmells L2B1 (P62) – L2B4 (P74)

Figure 27: Cross section beach profiles for transects L2B1 (P62) – L2B4 (P74) in 2006, 2010 and 2011.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

This section of coast is backed by a concrete sea wall, close to transect L2B1 (P62) there is vegetation growth
on the beach in front of the promenade. The beach here generally maintains itself, this is despite evidence of
large seasonal variations in levels. The beach is currently higher in elevation than the 2006 level. This is with
the exception of the area around mean sea level (MSL) where the beach has returned to the same 2006
height. From L2B2 (P66) located at Trunch Lane, the beach state is generally lower than the beach level in
2006. The frontage to the south of this location is recognised as an erosion hotspot (Environment Agency
2004). The beach at L2B2 has not been renourished recently but the section to the south is much more reliant
on the additional sediment supply, and the beach at L2B3 (P70) has been recharged every year since 2006 to
maintain the beach volume. In 2010, Area 4 was renourished from P68 – P73, which includes transects L2B3
and runs to 250 m north of L2B4 (P74). The previous trends analysis reported a steady growth on the lower
beach along this stretch due to such renourishment inputs. This particular trend has been less apparent since
2006, but the continued nourishment activities have maintained the overall beach.

Figure 28: Renourishment events and foreshore changes at transect L2B3.
Like most of the Lincshore coast, the Chapel St Leonards to Ingoldmells frontage has not experienced large
beach loss requiring large reactionary renourishment. This is because a frequent maintenance programme of
smaller, more frequent sediment input is supporting the beach levels and maintaining their volume. For
example at L2B4 (P74) the beach was renourished in 1995, then over a period of 11 years it steadily eroded
back to levels observed in 1992, until recharged again in 2006 to re-establish the beach. Since 2006 the
beach here has already received a small top up volume of sand to maintain the level.
The beach at Vickers Point L2B4 is a narrow section of coast, the beach narrows by over 100 m compared to
further north. The beach gradient is a steady slope from the promenade to the lower beach over
approximately 100 m. The lower beach then extends at low elevation for another 50 to 100 m. The difference
model of the 2010 renourishment in this area shows a movement of sand from the sloping upper beach to the
lower beach, this sediment is then most likely transported offshore (Figure 29).

Figure 29: Difference model of 2010 renourishment site: Area 4 at Trunch Lane.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

Ingoldmells Point – Skegness L2B5 – L2B8

Figure 30: Cross section beach profiles for transects L2B5 (P78) – L2B8 (P90) in 2006, 2010 and 2011.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

The beach state around Ingoldmells Point is similar to that of L2B4 to the north. The beach either side of the
hard point is relatively narrow and has been subject to continued erosion over the years. At L2B5 (P78), to the
north of Ingoldmells Point, the beach has been renourished three times since 2006 and the section around
L2B6 (P82) has also received sediment. Nourishment on this section is currently critical in maintaining this
narrow stretch of beach.
The beach to the south at Ingoldmells, and in front of the holiday camps and golf course, is wider and has
been more stable over recent years. There is still a clear seasonal signal of winter storms and summer
deposition, assisted through renourishment at L2B5 and L2B6. The fluctuation in levels caused by sediment
removal, addition and redistribution can be observed in the beach profiles following each topographic survey.
The beach profile at L2B7 (P86) in January 2011 extends for 400 m and the beach between L2B6 and L2B7
also shows significant increased growth since 2006. The beach then narrows again running south, and the
L2B8 (P90) profile shows some large fluctuations in foreshore width and berm positions over the last few
years. This section has historically not been renourished.

(Photo: Environment Agency)

Figure 31: Looking south near the location of transect L2B7, in February 2011.

Skegness L2A1 (P94) – L2A4 (P106)

Figure 32: Cross section beach profiles for transects L2A1 (P94) – L2A4 (P106) in 2006, 2010 and 2011.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

L2A1 (P94) marks the northern extent of Skegness, the beach at this section is backed by a concrete sea wall
that extends from Ingoldmells. Sections of the wall are enhanced with rock armour at the toe of the defence.
There has been no recent renourishment along the Skegness frontage although the Lincshore scheme
historically ends at L2A2. The beach along this frontage is around 200 m in width from the defence. The
majority of the beach is under the mean high water spring (MHWS) level. The section from L2A1 – L2A2 is the
thinnest stretch of beach and water often remains on the lower section of the beach. There was a large
deposition of material on the beach at L2A1 picked up in the latest survey. There is however evidence of
cliffing and erosion of the edge of the upper beach platform. L2A2 (P98) shows a trend of lowering levels and
an erosion trend since 2006. Historically this location has shown an inconsistent seasonal pattern of erosion
and accretion, and this continues to remain the case.
To the south the beach is slightly more stable and the coastline straightens running more north to south in
orientation. From around P101 near L2A3 (P102) the developments and infrastructure behind the beach are
at a lower level, and at points at beach level. The beach at L2A3 has recovered from the previously observed
erosional trend and levels in 2010 and 2011 are higher than those measured in 2006. This growth is very
slight, and overall the beach is considered stable. By L2A4 (106) the dune system starts and the profile shows
variability in the crest height of the dunes. Previously a rollback of the dune system had been observed
leading to a flattening of the dune crests. Recent surveys have shown further landward movement of the dune
crest, with seaward growth of the upper beach platform. The latest January 2011 survey highlights a reduction
in elevation of the lower beach section (around -1 m ODN).
Transect L2A2 runs close to where the nearshore AWAC wave recorder (S4L) was deployed. Figure 33
shows the change in foreshore width with events where waves over 2 m were recorded.

Figure 33: Plot showing the change in the foreshore width (blue line) at each survey date, and high wave
events recorded by a AWAC wave recorder during its deployment at the site (red squares).

Skegness – Gibraltar Point L2A5 (P110) – L2A8 (P113)

Figure 34: Cross section beach profiles for transects L2A5 (P110) – L2A8 (P113) in 2006, 2010 and 2011.
© Environment Agency copyright and/or database rights 2011. All rights reserved.

The frontage from south Skegness to Gibraltar Point is dominated by a large dune system backed by
vegetation that leads round to The Wash. Beach profiles over the years at this site vary as dune ridges
develop and migrate across the beach. Similar to L2A4 the beach in front of the dunes at L2A5 (P110) is
eroding. The erosion here is cutting back into the dune ridge, this trend was noted in the previous trends
report and has continued since.

(Photo: Environment Agency)

Figure 35: Photo in January 2011 of the beach at transect L2A5 showing the drop in beach elevation and
evidence of the erosion cutting away at the upper beach.
The section around L2A6 (P111) - L2A7 (P112) is well vegetated and shows continued growth. The 2008
analysis reported the development of several dune ridges observed in the surveys at L2A7, which replaced a
single dune ridge. Since 2006 the surveys have shown the development of another new dune ridge here. The
lower beach section at L2A7 is also showing seaward growth in its extent.
L2A8 (P113) has a consistent erosion trend along the upper beach platform. The beach remains the same
width but sediment is being lost from the upper beach section and is cutting into the vegetated ridge. This is
consistent with the trend previously observed at this site where significant erosion was noted along the MSL.

Summary
The Lincshore beach is showing trends consistent with those reported in the first Coastal trends analysis
report. Generally the upper beach is showing signs of growth and better retention of renourishment material.
This may be attributed to wind blowing newly deposited sediment up the beach. There is also evidence of
landward migration of ridges and material being moved up the beach from lower beach ridges. The lower
beach is subject to pooling of water and drainage channels running to the sea. The ridge and runnel
formations cause the greatest variability in annual and seasonal topographic survey profile results. The
difference models effectively show where the tidal drainage channels are cutting through the beach and
feeding out to the sea, leaving elevated islands of beach. There is also evidence of erosion at the shoreline

where material is not being retained. It is hoped that with further quad bike topographic surveys and the higher
density of scheme transects being surveyed, the difference models will assist in determining where and how
much sediment is moving along the beach, or alternatively leaving the beach offshore. The comprehensive
survey in 2010 has given a good baseline along the frontage for future reporting.
The short records of nearshore wave data are difficult to relate to topographic survey profiles. The wave data
gives a useful account of the offshore wave climate and background of storminess and sea level from which to
consider the beach morphology. With increased wave records and post storm monitoring, these data will
become of increased value and usefulness.
There has been no major new hard defences built since the Lincshore renourishment scheme commenced.
The programme is in place to ensure a beach is present in front of the existing hard defences to protect them
from wave action. The higher and wider the beach is, the more effectively it acts to dampen and disperse
wave energy, and the lower the impact on the defence will be. The renourishment programme at Lincolnshire
has changed in its approach, and the increased frequency of smaller volumes of renourishment appears to be
effective in maintaining beach volumes. Effective shaping of the beach continues to be a challenge, and
raising the elevation of the lower beach to produce a gentler gradient to the upper beach should be a focus.
Again it is hoped that the increased monitoring will allow for volumetric analysis of the beaches and the
difference models can assist in best targeting where renourishment should occur on the beach.
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Appendix
Lincshore
transect

2006

2007
3

Vol m

2008
3

Vol m

2009
3

Vol m

2010
3

Vol m

3

Location

Vol m

10 to 11

L2D4

11 to 12

Mablethorpe

12 to 13
13 to 14

125,901

14 to 15

Trusthorpe

15 to 16
16 to 17

221,180

17 to 18

135,174
234,054

18 to 19
19 to 20

30,854
36,368

April - May

6,204

May - June

July - Oct

20 to 21

April/May

21 to 22

L2D7

22 to 23

6,655

23 to 24

25,426

24 to 25

Sutton on Sea

July - Oct.

25 to 26

May - June

26 to 27

L2D8

27 to 28

Sandilands

28 to 29
29 to 30
30 to 31
31 to 32
32 to 33

51,220

33 to 34

20,063

Boygrift

34 to 35

27,746

L2C2

35 to 36

159,647

36 to 37

80,793
April

July - Oct.

June

37 to 38
38 to 39

Huttoft

39 to 40
JulyAugust

40 to 41
41 to 42

95,590

46,889
June

7,460
21,596

42 to 43

15,660

43 to 44

6,052

44 to 45
45 to 46
46 to 47

June - July

5,566
July - Oct.

L2C4
Moggs Eye

47 to 48
48 to 49
49 to 50

Anderby

50 to 51

L2C6

51 to 52

Wolla Bank

52 to 53

3,158

53 to 54

12,777

54 to 55

67,271

55 to 56

139,891

136,738

56 to 57

43,093
June/July

August Sept.

57 to 58

24,510
Chapel Six
Marshes

26,649
28,056

58 to 59

20,411

59 to 60

May - June

July - Oct.

60 to 61
61 to 62

Chapel Point
Chapel St
Leonards

62 to 63

L2B1

63 to 64
64 to 65
65 to 66
66 to 67
67 to 68
68 to 69

9,623

69 to 70

13,384

70 to 71

92,084

71 to 72

June

72 to 73

23,693
105,557
April

24,356
5,752

73 to 74

July - Oct.

74 to 75
75 to 76

Trunch Lane

Vickers Point
538,535

266,640

76 to 77
77 to 78

Ingoldmells

78 to 79

56,086

79 to 80

April

L2B5

80 to 81
81 to 82
82 to 83
Total

March May
855,305

April - May
800,232

405,943

435,684

445,114

Table 3: Renourishment events and volumes placed on the Lincshore frontage since 2006.

