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Abbreviations and Acronyms

Acronym / S
Abbrevi{;\tion Definition
AONB Area of Outstanding Natural Beauty
DGM Digital Ground Model
HAT Highest Astronomical Tide
LAT Lowest Astronomical Tide
m metres
MHWN Mean High Water Neap
MHWS Mean High Water Spring
MLWN Mean Low Water Neap
MLWS Mean Low Water Spring
MSL Mean Sea Level
ODN Ordnance Datum Newlyn

Water Levels Used in Interpretation of Changes

Water Level Water Level (mODN)
Parameter Berwick upon Tweed Holy Island North Sunderland
1in 200 year 3.4 3.4 3.5
HAT 2.8 2.8 2.8
MHWS 2.2 2.4 2.4
MLWS -1.9 -1.8 -1.7
Water Level Water Level (mODN)
Parameter Amble Blyth River Tyne
1in 200 year 3.5 3.6 3.7
HAT 3.1 3.1 3.1
MHWS 2.4 2.4 2.4
MLWS -1.9 -1.8 -1.9

Source: Scottish Border to River Tyne Shoreline Management Plan 2.

Royal Haskoning, May 2009.




Glossary of Terms

Term Definition
Beach Artificial process of replenishing a beach with material from another
nourishment source.
Berm crest Ridge of sand or gravel deposited by wave action on the shore just

above the normal high water mark.

Breaker zone

Area in the sea where the waves break.

Coastal The reduction in habitat area which can arise if the natural landward

squeeze migration of a habitat under sea level rise is prevented by the fixing of
the high water mark, e.g. a sea wall.

Downdrift Direction of alongshore movement of beach materials.

Ebb-tide The falling tide, part of the tidal cycle between high water and the next
low water.

Fetch Length of water over which a given wind has blown that determines the
size of the waves produced.

Flood-tide Rising tide, part of the tidal cycle between low water and the next high
water.

Foreshore Zone between the high water and low water marks, also known as the

intertidal zone.

Geomorphology

The branch of physical geography/geology which deals with the form of
the Earth, the general configuration of its surface, the distribution of the
land, water, etc.

Groyne Shore protection structure built perpendicular to the shore; designed to
trap sediment.

Mean High The average of all high waters observed over a sufficiently long period.

Water (MHW)

Mean Low The average of all low waters observed over a sufficiently long period.

Water (MLW)

Mean Sea Level
(MSL)

Average height of the sea surface over a 19-year period.

Offshore zone

Extends from the low water mark to a water depth of about 15 m and is
permanently covered with water.

Storm surge

A rise in the sea surface on an open coast, resulting from a storm.

Swell

Waves that have travelled out of the area in which they were generated.

Tidal prism The volume of water within the estuary between the level of high and
low tide, typically taken for mean spring tides.

Tide Periodic rising and falling of large bodies of water resulting from the
gravitational attraction of the moon and sun acting on the rotating earth.

Topography Configuration of a surface including its relief and the position of its

natural and man-made features.

Transgression

The landward movement of the shoreline in response to a rise in
relative sea level.

Updrift

Direction opposite to the predominant movement of longshore transport.

Wave direction

Direction from which a wave approaches.

Wave refraction

Process by which the direction of approach of a wave changes as it
moves into shallow water.




Preamble

The Northumbrian Coastal Authorities Group (NCAG") Monitoring Programme began in April
2002 with a survey of profile lines along various sections of the coastline between Berwick-
upon-Tweed and the River Tyne. These were fully repeated in September 2002 and since
then annual surveys of all profiles have been undertaken as a ‘Full Measures’ survey in
autumn/early winter every year. Some of these surveys are then repeated the following
spring as part of a ‘Partial Measures’ survey.

At various times, additional beach profile lines have been added and topographic surveys at
Holy Island, AlInmouth and Sandstell Point, and cliff top surveys at Newbiggin Caravan Park,
Sandy Bay Caravan Park and Cambois Bay have been introduced.

In September 2008 the monitoring became incorporated within the wider Cell 1 Regional
Coastal Monitoring Programme. This covers approximately 300km of the north east
coastline, from the Scottish Border (just south of St. Abb’s Head) to Flamborough Head in
East Yorkshire.

The main elements of the Cell 1 Regional Coastal Monitoring Programme involve:

beach profile surveys (as before for Northumberland)

topographic surveys (as before for Northumberland)

cliff top recession surveys (as before for Northumberland)

real-time wave data collection

bathymetric and sea bed characterisation surveys south of the River Tyne
aerial photography

walk-over surveys

To date the following reports have been produced since incorporation within the Cell 1
Regional Coastal Monitoring Programme:

Table 1 Analytical, Update and Overview Reports Produced to Date
Full Measures Partial Measures Cell 1
Year Survey Analytical Survey Update Overview
Report Report Report
1 | 2008/09 | Sep-Dec08 | June09® Mar 09 June 09 -
2 | 2009/10 | Sep-Nov 09 Mar 10 Mar 10 June 10 % -

® Combined report for Northumberland County Council and North Tyneside Council;
subsequent reports have been separate.

& The present report is Update Report 2 and provides an analysis of the 2010 Partial
Measures survey for Northumberland County Council’'s frontage. It is intended as a brief
update of the key findings from this survey to maintain an understanding of ongoing changes.

! NCAG become part of the wider North East Coastal Group (NECG) in September 2008.



1.1

1.2

Introduction

Study Area

Northumberland County Council’s frontage extends from the Scottish Border in the north to
Hartley in the south. For the purposes of this report, it has been sub-divided into fifteen
areas, namely:

e Sandstell Point e Beadnell Village e Hauxley & Druridge Bay
e Spittal e Beadnell Bay e Lynemouth Bay

e Goswick Sands e Embleton Bay ¢ Newbiggin-by-the-Sea
e Holy Island e Boulmer e Cambois

e Bamburgh e Alnmouth Bay e Blyth South Beach

Methodology

Along Northumberland County Council’s frontage, the following surveying is undertaken:

e Full Measures survey annually each autumn/early winter comprising:
0 Beach profile surveys along 88 no. transect lines (78 no. since April 2002, with 10
no. added since Full Measures 2007)
0 Topographic survey along Holy Island (since Full Measures 2004)
0 Topographic survey along Alnmouth Bay (since Partial Measures 2005)
0 Topographic survey along Sandstell Point (since Full Measures 2009)

e Partial Measures survey annually each spring comprising:
0 Beach profile surveys along 39 no. transect lines (29 no. since April 2002, with 10
no. added since Full Measures 2007)
0 Topographic survey along Alnmouth Bay (since Partial Measures 2005)
0 Topographic survey along Sandstell Point (since Full Measures 2009)

o Cliff top survey (bi-annually) at:
o CIliff top survey at Newbiggin Caravan Park (since Full Measures 2007)
o CIliff top survey at Sandy Bay Caravan Park (since Full Measures 2007)
o CiIiff top survey at Cambois (since Partial Measures 2009)

The location of these surveys is shown in Figure 1. They have also previously been provided
on a digital file which can be opened in Google Earth showing the locations of the surveys.

The Partial Measures survey was started along this frontage in mid February 2010, when tidal
conditions were favourable, weather conditions were generally fine with the odd foul day and
the sea state was mostly calm. A short but particularly heavy storm (25-27" February 2010)
then caused significant changes to a number of already surveyed beaches and therefore
these profiles were re-surveyed. The survey was then completed between the end of
February, throughout March and into early April 2010. This Partial Measures 2010 survey
therefore provides a useful pre- and post-storm comparison along some beaches, although it
should be noted that a series of storms occurred throughout the particularly severe winter of
2009/2010, and storm-related changes would be inherent in the mid-February 2010 surveys.

This Update Report presents the following:

e description of the changes observed since the previous survey and an interpretation of
the drivers of these changes (Section 2);

¢ documentation of any problems encountered during surveying or uncertainties inherent in
the analysis (Section 3);

e recommendations for ‘fine-tuning’ the programme to enhance its outputs (Section 4);

e providing key conclusions and highlighting any areas of concern (Section 5); and

e processed data from the present survey (Appendices).
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2. Analysis of Survey Data

2.1 Sandstell Point

Survey
Date

Description of Changes Since Last Survey

Interpretation

03-2010

Beach Profiles:

Sandstell Point is covered by four beach profile lines during the Partial Measures survey, one along
the inner estuary foreshore and three across the spit itself (Appendix A).

Profile BTBCO02 cut-back at the seaward face of the dunes by around 1.15m between the previous
survey (September 2009) and the first (pre-storm) Partial Measures survey (18th February 2010).
The storm that followed the survey (25-27th February 2010) then resulted in a further cut-back of 1m
in the seaward face to the second (post-storm) Partial Measures survey (31% March 2010).
Material eroded from the seaward face was deposited on the foreshore below HAT, causing a large
berm to form on the mid and upper beach. Between chainages of around 50m and 65m, record
high levels were created due to this process.

Profile BTBCO04 runs along the length of the spit and between September 2009 and February 2010
experienced a general accretion of sediment along its length, particularly at the toe of the dues at
the landward end of the spit. The profile then experienced a redistribution of sediment from the
landward end to further along the length during the late February 2010 storm, resulting in a
generally higher, but flatter, profile by the March 2010 survey.

Profile BTBCO5 is a cross-section of the spit, near its landward root. The profile exhibited
redistribution of sediment from the high narrow berm that had formed between March and
September 2009. By February 2010 the berm had reduced in crest height to around 1.95mODN
and by March 2010 further still to a crest height of just over 1.5m. Profile BTBCO6 is also a cross-
section of the spit, but located nearer its seaward end. Here the large crest that was observed
close to the river-side in the September 2009 survey (reaching a crest height of some 2.4mODN)
had become flattened (to a maximum crest height of just under 1.2mODN) by February 2010.
Then, by March 2010, storm-related changes resulted in further flattening of the crest and the
creation of two berms, one slightly river-ward and the other slightly seaward.

The dunes along the inner face of the estuary continue to
experience cut-back due to erosion. Along BTBCO02 this
has resulted in landward recession by up to 6m since the
April 2002 survey. The creation of a wide and high berm
along the foreshore may now provide a degree of
protection against further erosion in the short-term. This is
an area that will be inspected further during the
forthcoming 2-yearly walk-over surveys in summer 2010.

After October 2008, the spit has adopted a different,
generally lower and flatter, form to that recorded in the
earlier surveys, with a lower crest, shifted more towards
the river-side of the spit. This seem to have occurred at
around the same time that erosion of the dunes along the
inner estuary started to increase, suggesting the two
processes are inter-related. The behaviour at and around
the mouth of the estuary is presently being further
investigated as part of the Tweed Estuary Study.
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Survey
Date

Description of Changes Since Last Survey

Interpretation

03-2010

Topographic Survey:

Due to the significant changes that have been observed from the analysis of beach profiles along
the spit at Sandstell Point, and their apparent inter-connectivities with the behaviour of the dunes
along the inner estuary (south bank), a topographic survey was introduced to the monitoring
programme in November 2009. This is repeated at 6-monthly intervals.

Data from the March 2010 survey have been used to created a DGM (Appendix B — Map 1a) which
has been compared against the previous survey from November 2009 (Appendix B — Map 1b).

The western (river-facing) bank of the spit generally experienced notable erosion of material, whilst
the main body of the spit experienced a redistribution of sediment, with patches of erosion and
accretion. Along the dune frontage to the west of the spit accretion, in the form of berm formation,
was recorded along the foreshore.

The behaviour at and around the mouth of the estuary
remains complex, but there appear to be inter-relationships
between changes along the dunes, spit and adjacent
beach. These inter-connectivities are presently being
further investigated as part of the Tweed Estuary Study.
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2.2 Spittal

Survey
Date

Description of Changes Since Last Survey

Interpretation

03-2010

Beach Profiles:
Spittal is covered by two beach profile lines during the Partial Measures survey (Appendix A).

Along BTBC11 the berm previously recorded in September 2009 at a chainage of around 70m was
lowered by February 2010, resulting in record low foreshore levels between chainages of 20m and
80m. At a chainage of 70m the levels reduced to -0.23mODN (some 0.7m lower than the previous
‘record low’ levels at this point). Material released from this erosion was moved further down the
profile, creating a wide and high berm around MSL. Indeed, levels were so much higher here that
record levels were almost reached. Between February and March 2010, the low levels recovered
substantially as material was redistributed landwards from the berm.

Along BTBC13 the high beach levels previously recorded in September 2009 were altered by the
redistribution of sediment predominantly seawards along the profile, raising levels seaward of a
chainage of 35m, but reducing them landwards of this point with the exception of directly at the toe
of the wall where levels increased marginally. Between February and March 2010, levels reduced
along the entire profile length, increasing in magnitude towards the upper beach where they
became some 1.2m lower at around HAT.

Profile BTBC11 appears to remain within the influence of
changes occurring at the mouth of the River Tweed estuary
around Sandstell Point. Profile BTBC13, being located
slightly further south, appears less affected by these
changes, but did experience storm-related lowering in

February 2010.
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2.3 Goswick Sands

Surve _ . .
Datey Description of Changes Since Last Survey Interpretation
Beach Profiles:
Goswick Sands is covered by two beach profile lines during the Partial Measures survey (Appendix
A).
The heavy winter of 2009/2010 caused notable change in
Along BTBC16, the profile experienced erosion along the upper beach, including at the toe of the profiles along BTBC16 and BTBC19 where low levels were
dune, and accretion along a length seaward of a chainage of around 60m. Although erosion | racorded along the profiles, including at the toe of the
03-2010 | occurred at the toe of the dunes, this did not trigger cut-back of the dune face and this may be | yynes. To the March 2010 survey, this has not triggered

avoided if the upper foreshore levels recover, as they did in 2008 after record low levels were
recorded at the toe of the dunes in April of that year.

Along BTBC19, foreshore levels were low, but no lower than has been recorded on several
previous occasions. However, the last four consecutive surveys (since October 2008) have
revealed low levels, especially along the seaward limit of the profile, suggesting that recovery is
limited.

cut-back of the dune face, however, and previous tendency
along these profiles is for recovery following dune toe
lowering.

2.4 Holy Island

Surve L . .
Datey Description of Changes Since Last Survey Interpretation
Beach Profiles:
03-2010 | Holy Island is covered by two beach profile lines during the Partial Measures survey (Appendix A). Holy Island profiles BTBC21 and BTBC23 remain stable.

Profiles BTBC21 and BTBC23 showed no significant change in profile form or level.
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25 Beadnell Village

Surve L . .
Datey Description of Changes Since Last Survey Interpretation
Beach Profiles:
Beadnell Village is covered by one beach profile line during the Partial Measures survey (Appendix
03-2010 | A). Beadnell Village profile BTBC31 remains stable.

Along BTBC31, the profile remained relatively stable and changes since September 2009 were
within the bounds of previous behaviour.
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2.6 Beadnell Bay

Survey
Date

Description of Changes Since Last Survey

Interpretation

03-2010

Beach Profiles:

Beadnell Bay is covered by five beach profile lines during the Partial Measures survey (Appendix
A).

BTBC33 experienced some cut-back at the toe of the dunes, but this was within previous envelopes
of change and the foreshore should recover here as it has done on several previous occasions.
The slightly lower foreshore levels between MSL and MHWS (recorded in September 2009)
recovered by the March 2010 survey. Seaward of MSL the profile shows only minor variations in
level and form.

More significant changes were recorded along BTBC34, where material redistribution from the
upper beach (where foreshore levels dropped by up to 0.5m) to the lower beach (where levels
increased by as much as 0.55m) was recorded. The changes remained within the envelope of
previous behaviour.

Along BTBC37 (midway between Brunton Burn and Beadnell Harbour) the foreshore levels were
low at the toe of the dunes, resulting in cut-back to a new record level; prior to this survey the levels
were relatively healthy in September 2009. The consequence of this was that the lower 2m of
dune-face cut-back, leaving the remaining dune above in an over-steep condition. Further
seaward, the profile experienced a modest increase in level, including an in-filling of the runnel
feature recorded in the previous survey.

Along ADCO01, the seaward-face of the dunes was in a quite landward position and the crest level of
the seaward dune crest was relatively low, but the changes were well within bounds of previous
behaviour. Along the foreshore, a large berm and (landward) trough feature was formed, resulting
in record high beach levels at a chainage of around 360m.

ADCO2 also experienced change along the dunes, with cut-back at the toe to a record landward
position, leaving over-steep dune crest above the toe. The last time the toe of the dunes was close
to this position, in September 2003, the foreshore and dunes subsequently recovered over time.

Beadnell Bay was characterised by some cut-back at the
toe of the dunes over the winter of 2009/2010.  Whilst this
has resulted in over-steep conditions in the seaward face
of some dunes, possibly leading to subsequent slumping,
the changes are (generally) within the envelopes of
previous behaviour. In the past, when low foreshore levels
have led to cut-back at the toe of the dunes, subsequent
surveys have revealed a progressive process of
subsequent dune and foreshore recovery. Such changes
are anticipated in Beadnell Bay, although the forthcoming
2-yearly walk-over surveys in summer 2010 will pay
particular attention to this.
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2.7 Boulmer

Surve L . .
Datey Description of Changes Since Last Survey Interpretation
Beach Profiles:
Boulmer is covered by two beach profile lines during the Full Measures survey (Appendix A).
These were introduced to the programme during the Full Measures survey of 2007.
Boulmer remained relatively stable over the winter of
Profile ADCO4A experienced stability in the seaward face down to the foreshore and relatively | 5509/2010 with changes confined to the foreshore and
minor changes along the foreshore between September 2009 and February 2010. Between MHWS being within the bounds of previous survey records.
and HAT the foreshore levels were low, but seaward of MHWS the previously low foreshore had
03-2010 | recovered, suggesting a redistribution of sediment occurred. Between February and March 2010, | profile ADCO4B being slightly further south of ADCO4A, is

the profile did suffer the effects of the storm which occurred, resulting in some lowering of the
previously recovered foreshore levels seaward of MHWS down to a chainage of around 50m. All
changes, however, were within the envelope of previous change.

Profile ADC04B experienced a recovery in the previously-recorded foreshore lowering at the dune
toe, but elsewhere changes were relatively minor between September 2009 and February 2010.
The effects of the storm in late February 2010 were not noted along this profile, as relatively little
change occurred between the February and March 2010 surveys.

characterised somewhat more by cobbles along the
foreshore, and therefore this profile was less affected by
the February 2010 storm than the slightly sandier frontage
along the upper section of ADCO4A.
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2.8 Alnmouth

Survey
Date

Description of Changes Since Last Survey

Interpretation

03-2010

Beach Profiles:

Alnmouth Bay is covered by three beach profile lines during the Partial Measures survey (Appendix
A). These are all located in the area of beach to the north of the River Aln estuary.

Along ADCO7 the large berm that was previously observed along the seaward length of the profile
was flattened considerably by February 2010, and material was removed from the upper foreshore
and deposited in a berm, raising foreshore levels, at around MSL. The upper foreshore lowering
was by around 0.3m. Subsequent to this, between February and March 2010, the profile flattened
and cut-back at the toe of the dunes by around 1m was recorded following the storm that occurred
at the end of February 2010.

Between September 2009 and February 2010, ADCO08 experienced erosion along its entire length,
with lowering of up to 0.5m. There was no significant change at the toe of the dunes, and all
changes were well within the bounds of previous behaviour. Between February and March 2010,
lowering occurred along the entire profile length, reaching changes of up to 0.3m at the upper
beach.

Profile ADC09 experienced significant erosion to March 2009, but started to recover to September
2009. By February 2010, further significant changes were observed, with the previous partially-
recovered foreshore levels at the toe once again experiencing erosion (although remaining above
the record low March 2009 levels, except for a small section directly at the dune toe where further
cutO-back occurred). In addition, substantial recovery in level was recorded along the lower
foreshore, seaward of around MHWN. Between February and March 2010, this profile exhibited
slight general accretion along its length.

The surveyors reported that a large amount of sand was
eroded along profiles ADC07 and ADCO08 during the storm
of February 2010, leaving several anti-tank blocks visible
and an obvious step in the toe of the dunes. It is also clear
that significant changes remain ongoing nearer the mouth
of the River Aln estuary along profile ADC09.

Whilst the recently-recorded changes are certainly notable,
they generally remained within the bounds of previous
behaviour, which appears significantly linked to the
alignment of the channel at the mouth of the estuary.
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Survey

Description of Changes Since Last Survey

Interpretation

Date

The channel of the River Aln estuary currently flows in a
north-easterly direction upon exiting the estuary, which
means that it runs close to the shore before turning
Topographic Survey: seawards to discharge midway along this frontage. This
brings tidal and wave energy closer to the toe of the dunes,

The northern part of Alnmouth Bay (to the north of the River Aln estuary) is covered by bi-annual g eg . .
. . . . leaving them more susceptible to erosion. Over the winter

topographic survey which commenced in April 2005. Data from the current survey (March 2010)
. . . of 2009/2010 the dunes and upper beach have
have been used to create a DGM (Appendix B — Map 2a). This has been compared against a experienced erosion. with the material laraely being drawn
03-2010 | similar DGM created using the September 2009 data (Appendix B — Map?2). P ' gely g

Universally along the surveyed section, the upper beach and toe of the dunes has suffered erosion.
The mid-beach section, especially in the north and south of the frontage, has generally experienced
accretion, while in the central section of frontage erosion has been more widespread across the
foreshore.

down the beach. Lowering throughout much of the central
section of this frontage makes it particularly susceptible to
subsequent storms.

Despite this, these changes do generally remain within the
envelope of previous observations, and the beach has
previously progressively recovered following similar storm-
related damage.

24




2.9 High Hauxley and Druridge Bay

Survey
Date

Description of Changes Since Last Survey

Interpretation

04-2010

Beach Profiles:

High Hauxley to Druridge Bay is covered by eight beach profile lines during the Partial Measures survey
(Appendix A). Four of these (with ‘A’ or ‘B’ suffices) were added to the programme in October 2007.

Along profile ADC15A, the profile remained relatively stable between September 2009 and February
2010 at the toe of the dunes across a beach width of about 10m, but seaward of here the entire profile
experienced lowering, typically by around 0.5m but locally greater where berms became flattened and
the foreshore lowered. During the storm at the end of February 2010, further lowering occurred along
the entire profile length, typically by around 0.3m. This included lowering and cut-back directly at the
toe of the dunes, resulting in over-steep conditions in the dune face.

Between September 2009 and February 2010, profile ADC16 experienced a redistribution of sediment,
with two berms becoming flattened and the two corresponding troughs becoming in-filled. Between mid-
February and early April 2010 foreshore lowering occurred in response to the storm, especially along
the lower foreshore but also along the upper foreshore, with modest accretion observed along a short
mid-section of beach.

Profile ADC16A experienced some lowering and cut-back directly at the toe of the dunes between
September 2009 and February 2010, but generally accretion elsewhere along the profile. Between
February and April 2010, foreshore lowering and dune cut-back was observed at the toe of the dunes,
whilst the foreshore experienced a redistribution of sediment, with lowering of the lower foreshore and
accretion on the mid foreshore.

Relatively little change was recorded along profile ADC16B between September 2009 and February
2010, except for around MHWN where sand was deposited in between the outcropping sections of
rocky foreshore. This process continued between February and April 2010.

Between September 2009 and February 2010 there was a slight cut-back of the toe of the dunes along
ADC17 (although not as much as was recorded during a previous survey in April 2006). This was in
addition to slight lowering along the upper foreshore and slight accretion along the lower foreshore. All
changes were within previous bounds of change. Despite further lowering at the toe of the dunes to
April 2010, the dune toe position did not cut back further landward.

High Hauxley experienced notable changes over the
winter of 2009/2010, especially with respect to cut-
back of the dune toe and lowering of some sections of
foreshore. Along many profiles, the dune cut-back
continued as the storm at the end of February 2010

caused further changes.
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Survey
Date

Description of Changes Since Last Survey

Interpretation

Profile ADC17A also experienced cut-back of the toe of the dunes although, again, a previous survey
(this time April 2008) had recorded a more landward position. Foreshore lowering extended down the
upper beach from the toe of the dunes to a chainage of around 42m, but further seaward along the
profile accretion was recorded, first a modest increase in levels and then, around MSL, through the
formation of a large berm. The storm at the end of February 2010, caused the subsequent April 2010
survey to reveal a flattening of this berm, with some increase in mid beach levels caused by sediment
redistribution from the berm, together with lowering at the dune toe

Along CMBCO1, significant lowering and landward cut-back occurred at the toe of the dunes. As
measured at the line of HAT, the landward recession of the upper foreshore was of the order of 20m.
Whilst the dune crest and seaward face largely remained intact (except for the marked changes at the
toe), the dune is left in a near-vertical, over-steep form and unless the foreshore and dune toe recovers
is likely to be highly susceptible to slumping, thus lowering the dune crest.

A similar pattern of upper foreshore lowering and cut-back at the dune toe was observed along
CMBCO02, although here the changes remained within the bounds of previous surveys and the landward
recession (as measured along the mark of HAT) was less, although still highly significant, at around
10m.

The southern part of Druridge Bay experienced
significant changes, with landward recession in the
width of the upper beach by 10-20m and undercutting
at the dune toe leading to over-steep conditions in the
dune face. Of the two profile lines, CMBCO1l
experienced the greatest change and it is important to
monitor whether this section recovers or whether the
dune face experiences a large-scale slump. The
changes along CMBCO02, whilst large, have previously
been observed, with beach recovery following. The
changes experienced along CMBCO01 however have
never been recorded in our surveys since 2002.
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2.10 Lynemouth
Surve N . .
Datey Description of Changes Since Last Survey Interpretation
The profiles along CMBCO03A and CMBCO03B have been
experience ongoing change since the surveys were
introduced here in October 2007.
i Whilst foreshore lowering has previously been experience
Beach Profiles: . .
along CMBCO3A, this has not, to date, initiated landward
Lynemouth is covered by two beach profile lines during the Partial Measures survey (Appendix A). | cut-back of the slag bank. The most recent changes,
Two of these, profiles CMBCO3A and CMBCO03B, were added to the programme in October 2007. indicating accretion along much of the profile, suggest that
Along CMBCO3A a small amount of accretion occurred along much of the profile between tsr?;n:O:tztega;nr;azebeoesht;;beari:d tfrr]c,)smsii?ovxherfoéﬁ:g
03-2010 | September 2009 and March 2010, including at the toe of the slag bank. In contrast, significant 9 post g 'on, providing

erosion occurred along CMBCO03B. The surveyors reported ‘a large step-back in the slag stockpile’
and the survey data revealed that the lowering in foreshore levels was in excess of 1.1m (at the
mark of MHWS) and the landward cut-back at the toe of the slag bank was in excess of 6m. At the
crest of the slag bank the landward recession was of the order of 8m, meaning that a width of slag
bank of only around 15m now remains.

temporary reversal on the general erosional trend.

Further south, along CMBCO03B, the foreshore lowering
has been observed in accompaniment to the landward
recession of the slag bank. The most recent survey
records a notable acceleration in both foreshore lowering
and slag bank recession, which is now an issue of concern.
The consequences of this cut-back will be further
considered during the imminent walk-over inspections of
the frontage in summer 2010.
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2.11 Newbiggin-by-the-Sea

Survey
Date

Description of Changes Since Last Survey

Interpretation

04-2010

Beach Profiles:

Newbiggin-by-the-Sea is covered by two beach profile lines during the Partial Measures survey
(Appendix A). These were added to the programme in October 2007 specifically to help assess the
performance of the capital scheme involving beach replenishment and construction of an offshore
breakwater.

Profile WDCO5A is in the north of Newbiggin Bay and following the September 2009 survey
experienced a modest loss of material from the beach face and the formation of a storm-driven
berm above HAT to February 2010. The storm that occurred towards the end of February 2010
then drove further sediment from the mid and upper shore face across the crest of the berm to
deposit it on the landward side by the April 2010 survey.

Along WDCO6A the replenished beach experienced foreshore lowering and erosion along its
seaward face to February 2010. At the mark of MHWS, the beach cut landwards by 8m, leaving
the lowest foreshore levels on the seaward face since the surveys began in October 2007. Some
of the eroded material was driven over the crest of the beach berm and deposited on the landward
side, raising beach levels between the promenade and the berm crest. Between February and April
2010, further landward recession of the seaward face of the beach occurred, by around a further
7.5m at the mark of MHWS. This survey now represents the lowest beach levels at this profile
since the replenishment scheme was completed in 2007.

Profile WDCO5A experienced dramatic increases in beach
level between October 2007 and April 2008 following the
replenishment scheme. Since then changes have been
mostly continued accretion, slowing down in rate of change

to the survey in September 2009. Over the winter

of

2009/2010, the profile then experienced typical storm-

related behaviour which masked any longer-term trends.
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Survey
Date

Description of Changes Since Last Survey

Interpretation

02-2010

Cliff Top Survey:
Data relating to the cliff top surveys are best viewed as digital ‘kmz’ files loaded into Google Earth.
Newbiggin Caravan Park:

This survey was introduced to the monitoring programme in September 2007 and is repeated at 6-
monthly intervals. It covers the cliffs in front of Newbiggin Caravan Park, located to the immediate
north of Newbiggin Point. Now that the survey has been undertaken on six separate occasions,
real trends can start to be determined.

The northern part of this frontage (approximately 70m in length) is unprotected by defences. Since
the previous (September 2009) survey only small-scale changes have occurred, with approximately
three locations experiencing localised slumps in the cliff. When compared against the first survey
(September 2007), however, this undefended cliff line has eroded along its entire length, resulting
in landward recession of between 0.3m and 1.0m.

The central section of this frontage (approximately 125m in length) is protected by concrete blocks
and rubble. The general stability between September 2009 and February 2010 suggests that this
has been partly effective in protecting many sections of this cliff, but elsewhere recession has
continued, although the magnitude of erosion is less than that recorded along the undefended cliffs
in the northern part of the frontage. Typically, between the first and present surveys, erosion has
been of the order of 0.2m, but locally it has been up to 0.7m.

The southern section of surveyed cliff (around 80m in length) is fronted by a rocky shore platform.
This also affords some protection to the backing cliffs, as suggested by their relatively stability
between September 2009 and February 2010. When compared against the first survey
(September 2007), however, modest erosion of the order of 0.1m can be discerned, but locally this
can reach up to 0.75m.

Changes in the cliff top position along Newbiggin Caravan
Park are occurring along the entire length, but the
magnitude of the change is greatest along the undefended
cliffs in the northern section. The central and southern
sections are somewhat more protected by concrete blocks
and a rocky shore platform, respectively.
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2.12

Cambois

Survey
Date

Description of Changes Since Last Survey

Interpretation

03-2010

Cliff Top Surveys:
Data relating to the cliff top surveys are best viewed as digital ‘kmz’ files loaded into Google Earth.
Sandy Bay Caravan Park:

This survey was introduced to the monitoring programme in September 2007 and is repeated at 6-
monthly intervals. It covers the cliffs in front of the southern sections of Sandy Bay Caravan Park
(i.e. the area where caravans are closest to the cliff edge), located to the immediate north of the
mouth of the River Wansbeck estuary. When considering changes between the previous survey
(September 2009) and the current survey (February 2010), there has been general erosion of
around 0.1m, but locally up to 0.3m, along almost the entire length. Across the most southerly
85m, however, the cliff top has receded more notably, with over 3.2m recorded in one location.
When considering changes between the first survey (September 2007) and the current survey
(February 2010), there has been erosion over the entire length. In northern and central sections
this has locally been up to 0.75m, but this increases in the south to over 3.4m.

Cambois:

This survey was introduced to the monitoring programme in April 2009 and is repeated at 6-monthly
intervals. It covers the cliffs along Cambois, extending between the mouth of the River Wansbeck
estuary (south bank) and the East Pier at Blyth Harbour. Between September 2009 and February
2010, there has been a notable failure along a 15m section of cliff just to the south of Cambois
House, resulting in cut-back of the cliff top by 1m. Between here and the beach access (just to the
north of the revetment) there is a further six failures, of lengths between 1m and 11m each, causing
erosion locally of between 0.75m and 1.1m. The cliff behind the revetment remains stable, but the
undefended cliff further south again exhibits localised erosion in two areas (each approximately 7m
in length and cutting the cliff-line back by up to 1.1m) before generally becoming more stable until
the 300m approaching the round-about, where the cliff line appears to have eroded back by
between 1-2m along this section. Further south the cliffs are stable, especially in the sections
behind the revetments.

In previous surveys, the cliffs at Sandy Bay Caravan Park
have largely eroded through occasional small-magnitude
and localised slumps. Between September 2009 and
February 2010, the entire cliff line appears to have been
more active, with almost the entire frontage experiencing
some landward recession. This has been particularly
acute along the southern-most section of the cliff top,
which has always been particularly active. These recorded
changes show that the Sandy Bay Caravan Park cliff top
has been active over the winter of 2009/2010.

IMPORTANT NOTE:

Just to the north of the surveyed area, around Coffin Rocks
and Bull Rock, an angler tragically died after falling around
15m from the cliff top onto the beach when the cliff edge he
was standing on collapsed. This happened on the evening
of 6" January 2010 following a prolonged period of
adverse weather, including heavy snow and ice. It is likely
that the freeze-thaw cycles on the cliff face weakened the
rock structure and the increased loading on the cliff from
the deep snow and ice further contributed to the rock fall.
This section of cliff top is not currently surveyed.

The Cambois cliffs are locally active, although at present
no assets are threatened. As these cliff top surveys are
relatively new to the programme, future surveys will reveal
whether this is an ongoing trend or an artefact of the heavy
winter of 2009/2010.
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2.15 Blyth South Beach

Survey

Date Description of Changes Since Last Survey Interpretation

Beach Profiles:

Blyth South Beach is covered by six beach profile lines during the Partial Measures survey
(Appendix A).

BVBCO01 is located towards the north of South Beach, in front of the area of land owned by Port of
Blyth. Between September 2009 and February 2010 notable changes occurred, especially with the
lowering of the profile between MHWS and MHWN to new record low levels. The previously-
recorded trough at around MSL became infilled. The storm conditions that were experienced at the
end of February 2010 caused cut back at the toe and seaward face of the narrow width of dunes
which front the port access road. This resulted in a near-vertical seaward face to the narrow dunes.
Such an overstep condition is likely to result in slumping unless the foreshore recovers.

Generally, Blyth South Beach appears to have experienced
‘typical’ winter response to storms, with signs of some
recovery to April 2010, although in some places the storm-
related erosion has been notable.

04-2010 | Along BVBCO02, notable lowering was observed between September 2009 and February 2010,
particularly along the upper beach (above MHWN), although this remained within the previous | This includes along BVBCOl1 where a narrow and now
envelope of behaviour, and between chainages of 80m and 100m, where new record low levels | over-steep dune remains. It will be important to continue to
were observed. Between February and April 2010, levels at the toe of the sea wall and seaward of | monitor this section as there is only a thin ‘buffer’ between
a chainage of 40m recovered, but modest lowering was recorded between HAT and around | the sea and the port access road.

MHWN.

Profile BVBCO03 experienced a significant change in form, with the large berm that was recorded in
September 2009 being flattened and the upper beach levels, landward of a chainage of around
150m, experiencing notable lowering, resulting in landward recession of the foreshore at around the
HAT mark by around 7m. Despite this, the changes were within the bounds of previous behaviour.
Between February and April 2010slight further cut-back at the toe of the dunes and slight further
lowering occurred, but again the changes just remain within the envelope of previous change.

31




Survey
Date

Description of Changes Since Last Survey

Interpretation

04-2010

Between September 2009 and February 2010, the large berm previously recorded above HAT
became flattened and the upper foreshore landward of around MHWN experienced lowering, with
the profile seaward of this limit becoming flatter and slightly higher in level. Between February and
April 2010, the dune toe eroded slightly and the foreshore down to a chainage of around 90m
lowered slightly, but seaward of this limit the lower foreshore experienced modest accretion.

The two distinct berms previously recorded along BVBCO5 in September 2009 became flattened
and record low beach levels were observed along the upper foreshore in February 2010, between
the toe of the dunes and a chainage of around 110m. This process caused the upper foreshore (as
measured at the mark of HAT) to cut back by around 30m, resulting in erosion at the dune toe and
leaving the lower 1.5m of the dune in a near-vertical and over-steepened condition. By April 2010,
the low levels at the toe of the dunes and along the upper foreshore had started to recover.

Along BVBCO06, he berm previously recorded in September 2009 became flattened and the
sediment was deposited on the lower foreshore and into the nearshore zone. By April 2010 a small
berm had re-formed around MHWS.

Profile BVBCO5 also experienced oversteepening at the
toe and lower section of dunes over the winter of
2009/2010 but has already shown signs of recovery in
foreshore level by April 2010.
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Problems Encountered and Uncertainty in Analysis

Surveying the cliff top along Cambois Bay is more difficult than the similar surveys at
Newbiggin Caravan Park and Sandy Bay Caravan Park because along Cambois Bay,
especially in the northern section, the cliff edge is less distinct due to vegetation coverage and
a bevelled form, rather than a distinct cliffed edge. Due to this a degree of surveyor
interpretation needs to be made in definition of the cliff ‘top’. Consequently a long-term record
is required before results from this surveying technique become truly meaningful.

The surveyors noted that quicksand had formed around the seaward end of Sandstell Point
and at the seaward end of some profiles along the Spittal foreshore. Surveys were conducted
along the profile lines as far as was deemed safe given these conditions.

Recommendations for ‘Fine-tuning’ the Monitoring Programme

No changes are recommended at the present time.

Conclusions and Areas of Concern

e Significant changes have been recorded on a quite widespread basis since the
September 2009 survey across much of Northumberland County Council’s coastal
frontage. The most significant changes relate to foreshore lowering, cliff recession, dune
erosion, and erosion of protective foreshore slag banks.

e |t is likely that the winter of 2009/2010 caused much of the change that has been
observed, due to the heavy rainfall, snowfall and prolonged sub-zero temperatures which
persisted and would have affected cliff stability, and due to the coincidence of high tides
and heavy storms towards the spring equinox in 2010.

e The occurrence of a particularly heavy storm in late February 2010, after some surveys
had commenced, gave the opportunity to provide ‘added value’ repeat surveys following
the storm to show its impact on certain frontages.

o Many frontages experienced upper foreshore lowering, leading to erosion and cut-back at
the toe of dunes. In many situations, such toe erosion led to over-steepened conditions
in the dune face and slumping of sand from the dune onto the foreshore. The areas
particularly affected by these processes were:

0 Spittal (south bank of Tweed Estuary)
o Goswick Sands

0 Beadnell Bay

0 Alnmouth

o High Hauxley

0 Druridge Bay

0 Blyth South Beach

e In most cases the dune erosion and foreshore lowering, despite being quite dramatic,
remained within the bounds of previously recorded behaviour and in some areas
evidence of beach and dune recovery was recorded in the post-storm surveys of March or
April 2010. Where such recovery has not yet been captured by surveys, there are historic
records in most areas showing that these frontages can progressively recover over time.

33



e The principal exceptions to the above generalisation, where dune erosion appears either
an ongoing trend or linked to more complex behaviour are at Spittal (on the south bank of
the Tweed Estuary where 6m erosion has occurred since April 2002), Alnmouth
(especially in the vicinity of the River Aln Estuary) and the northern end of Blyth South
Beach (where only a very narrow dune width exists in front of the access road to the port).

e All dunes areas will be inspected for signs of recovery (or further erosion) during the
forthcoming walk-over inspections in summer 2010.

Dune erosion at AInmouth Bay

Dune erosion at igh Hauxley
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Cliff top surveys at Newbiggin Bay Caravan Park and Sandy Bay Caravan Park have
previously shown localised erosion due to small, discrete slumping events. Across the
winter of 2009/2010 the net effect has been the almost universal cut back of the entire
cliff line along these frontages.

At Newbiggin Bay the semi-protected lengths of cliff (where blocks and rubble has been
tipped or where rock foreshore platform fronts the cliff) eroded at a lesser rate than the
unprotected cliffs along the northern section of the surveyed area.

At Sandy Bay Caravan Park, the recession was greatest at the southern end of the
surveyed frontage (below) and in location exceeded 3m between September 2009 and
March 2010.

Cliff Top Recession at Sandy Bay Caravan Park

At Cambois, the cliff top recession remained locally active rather than continuous across
the whole length of the bay.

At Lynemouth, the ongoing foreshore lowering and landward recession of the slag bank
near the power station accelerated dramatically, now leaving only 15m width of protective
slag bank. This will be considered in more detail during the forthcoming walk-over
inspections during summer 2010.
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At Newbiggin Bay, the recharged beach experienced erosion along the surveyed profiles,
reducing levels to their lowest values since the scheme was completed in 2007. The
profiles also exhibited storm-related changes, with some sand stripped from the seaward
face of the profile and driven landwards over the beach berm where it was deposited.

In addition to these changes, which are attributable to the heavy winter weather and
heavy sea state conditions since the September 2009 survey, complex patterns of
behaviour remain ongoing at the mouth of the River Tweed estuary and the mouth of the
River Aln estuary. The former are being further investigated as part of the Tweed Estuary
Study.

The forthcoming walk-over inspections of summer 2010 provide an opportunity to identify
whether the beaches and dunes are starting to recover following the storm damage, and
whether there are any management implications associated with persistent trends of
dune, cliff and slag bank erosion.
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Appendix A

Beach Profiles



The following sediment feature codes are used on some profile plots:

Code Description
M Mud
S Sand
G Gravel
GS Gravel & Sand
GM Gravel & Mud
MS Mud & Sand
B Boulders
R Rock
SD Sea Defence
SM Salt Marsh
GR Grass
D Dune (non-vegetated)
DV Dune (vegetated)
F Forested
X Mixture
FB Obstruction
CT Cliff Top
CE Cliff Edge
CF Cliff Face
SH Shell
W Water Body
Z Unknown
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] 0.007 5.216)5
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I 22.445] 2616/5
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I 41.567) [RENE
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© | Code
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12585
12885
13135

13495
13645
135965
14415
14395
14405
14655
14535
15375
1551|5
16555
16705
16685
1.850)5

1.7365M
1.797|5M
1.949|5M
2.025)5M
1.5735M
1.987|5M
1.924/5M
2.058)5M
2.060)5M
214754
2.037|5M
2.050)5M
2.194/5M
2117|5M
2.057|5M
2.267|5M
2.128/5M
2.166|5M
2.266|5M
2.2835M
2.229)5M
2.333|5M
2.231|5M

2180|122

Chainage /
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0.033
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31.824)
47.945
E4.874)
80.768!
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114,115

130,964
143,608
158.287
170,083
182,259
138,483
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232.985

237932

240,050
245,865
252,540

266.220

59.354

262.281

263.640

265,639

2BE.818

269,633

27.118

27.813
272,338
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27e.011

276,166
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276.743
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278,570

279.340

279.432
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nn7s 6107|722 7 -

0.969 607022

1.013 6.093GR

1,666 6.057 G

1.907 5,966/ 22

4747 585672

7568 579422

9.893 5.733GR

10,379 5.657 G

10,841 5.741/5D

10831 £.974/SD B

11.241 6.975/50

11.977) 363950

14.875) 2900[G

20663 16876

26,858 1.253 G

28,758 067G

33,527 0.447/5

41.675) [EH =

42627 -0156]E =

46063 0140/B H

50,657 05168

55,065, 0830 B

52,112 0867 B

50,257 0353 R

50,303 0917 R

50.630) -0.819R

52,169 0863 R

£2.468) 0.762)R

53826 0834 R

54.454) 0652 R

66,602 -0636 R 02

£6.624) 0578 R <0

BE103 452 R :g:g

68171 0747 R

58,422 0744)R 1z

59,503 1371 R 14

72,398 1307 R 16

75321 1.273[R 18

75545 1427 R

75,673 -2044)R B
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© |Code

5.458

Level

5.458|GR
5522|GR
5.607|GR
5.747|D%
5.8593| DY
E.0E9| DY
E.415/DY
E.E14|DY
6.564| DY
E.EE1|DY

8.230/0%
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8.531|Dv

8.786| DY
9647 DY
9614|D%
9.601| DY

9,683 DY
10.052| DV
10.435| D
11.143|DV
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10.604| DY
10.406| DY

9.580| D4
10.068| DV
10.882|0Y

7.EE2|DV
7.2596| DY
B.758| DY
7.030|DY
£.885| DY
E.469|DY
£.135)DY
£.038| DY
5.645| DY
5.223)0v
4.405/ D
37280V
35625

[ [<le]

4= [~

Chainage /

0.000

ooz
0.7at

1.077
2.027

2.020

372

4.863

5.960

£.209

7.002

8673

9.472
10360,
10420,
10672,
12978
14.040;
14.732
14.832
16.236)
17.556)
18646
19,403
19.825
20632
21.383
22486
24.589
42679
43.975
45.715;
47.283
48.088)
48,639
50873
51.367
52485
53.409
54.473
54.575
55.548

LIRS




1aBTBC34 - 17/03/2010

(W) 24z

H{| A

N [ o




1aBTBC37 - 17/03/2010

i
&
k]
N
=
7
@l

4l B [ EE [[show codes

() [anan

11 120 130 140 150 160 170 180 140 200 210 220 230 240 250 260
Chainage (m)

100

0 B0 70

40

30

20

© |Code

13.203

Level

13.203|5
13.020(5
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12.807|5
12.665|5
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12.356|5
12.4258|5
12.4438|5
122205
12.004|5
11.854|5
10.520(5
10176|5

93285
81535
70345
54105

43345
3100/
27778
21563
17755
14365
11685
08865
0E16|5

04705
03405
0212\
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-0.158|5
-0.314|5
-0.485|5
-0.642|5
-0.786|5
-0.983|5
-1.194|5

[oz]p<]ea]

[+ =2

Chainage #

0.000

0.043

0.775

1.020
1.343
1.952
2417
2761

3.027

3335

2834

4.054

4.857

6217

5.964

E.663
7.531

9124
10983
13678
16.784)
16.905!
16,366
20,763
23.236
33275
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55.795
6B8.226/
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92.390

104.221

116123
127.808
140.216

152,154

163,601

176.828
189.412

201.833
216103

226.843
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North Tyneside

1aNTDCO1 - 29/03/2010

Graph =

() aaa
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% | Code
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Level
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1aNTDCO3 - 29/03/2010

Al Y=
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I 11.333 4.231/5D .
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I 74.378) 05305 )
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1aNTDCO4A - 29/03/2010

[|cChainage # [Level  © |Code | ¥ B&[d
D 5.280(5D
Il 1.095 5.324)5D
I 1.101 5.405/5D
I 1.206 5.452/5D
I 1.356 5.444/5D
I 1.408 5.385 5D
[l 1.577 2420050
[l 2138 23346
Il 4517 1.887)65
I 19.234) 1,536/ 65
I 29,027 1.269/GS
I 37.205) 1.085/5
[l 46,624 08425
[l 56,667 05555
Il 66,734 02735
I 76,298 00315
I 85,234 04255
I 96,039 10365
I 103931 16235
[l 106.779) 18105
l 108409 1.937[5
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[Chanage / |Level  © |Code | Y
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AL e ot [ = [ [ ]

Graph - |

Level (m)

A H@ E o]

100 105 110 115 120 125

Chainage (m)

130 135 140 145 150 155 160 165 170 175 180 185 190 185 200 205

210 215 220




1aNTDCOG6A - 29/03/2010
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122.344) 15185
132758, 12735
145.717) 10475
156,783 08535
167.521 06705
174311 04783
191276, 03035
202,035, 02035
213.508] 0.0545
224258, a110/5
234955, 03335
245.144) 05635
256085, 00675
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D 6,370
I 0.015 6.370
I 0.852 6.370
I 1.010 6.218[5
I 1.176 51205
[l 2818 45585
[l 6,995 432905
Il 14335 3601)5
I 24.821 2886[5
I 36,078 2.367[5
I 47.390) 1.975/5
I 52,130 1.654 5
[l £2.653 141005
Il 74543 1.229)5
I 50,663 1.0695
I 100.735 0.924/5
I 110.937 0.764/5
I 120607 05695
[l 131.233 0,295
[l 140.777) 0.036[5 =
[ Haares 03855 =
l 153621 0.45345 @
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Appendix B

Topographic Surveys
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Appendix C

Cliff Top Surveys

Data relating to the cliff top surveys are best viewed as digital ‘kmz’ files loaded into Google Earth.
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