7«’Royal

HaskoningDHV

Enhancing Society Together

Cell 1 Regional Coastal Monitoring Programme

Lynemouth Bay Post Storm Walkover Inspection
Survey 2023

Northumberland
NorThuMBERIAND County Council

Northumberland County Council

November 2023



Northumberland County Council

Lynemouth Bay Post Storm Walkover Inspection Surveys 2023

Contents Amendment Record

This report has been issued and amended as follows:

Issue | Revision Description Date Authorised

1 0 First issue 23/11/2023 s el




Contents

[T ESTod K= 11 2 1= TR i
LR =T= 1 1 o 1 i
O [0 o Yo LU Lo A o o IS 1
11 STUAY ATB@ ... 1
1.2 Y11 { g To o (o] (oo V2RSS 1
T o a Lo T A o] I AN ToT =t 1] 1 4 1<) oL 3
3.1 Snab Point to Beacon Point (MU 19) ..o 3
4. Problems Encountered and Uncertainty in ANalysSiS.........cccooeeiiiieen 9
5. Conclusions and Recommended ACLIONS ......couuuiiiiiiiiii e 9
Appendices

Appendix A Asset Location Maps

Appendix B Asset Condition & Recommendations



Disclaimer

Royal HaskoningDHV has prepared this report in accordance with the instructions of our client North
Yorkshire Council (NYC) for the client’'s sole and specific use. Any other persons who use any
information contained herein do so at their own risk. Royal HaskoningDHV has used reasonable skill,
care and diligence in the interpretation of data provided to them and accepts no responsibility for the
content, quality or accuracy of any Third-party reports, monitoring data or further information provided
either to them by NYC or, via NYC from a Third-party source, for analysis under this term contract.

Data and reports collected as part of the Cell 1 Regional Coastal Monitoring Programme are available
to download via the North East Coastal Observatory via the  webpage:
www.northeastcoastalobservatory.org.uk.

The North East Coastal Observatory does not "license" the use of images or data or sign license
agreements. The North East Coastal Observatory generally has no objection to the reproduction and
use of these materials (aerial photography, wave data, beach surveys, bathymetric surveys, reports),
subject to the following conditions:

1. North East Coastal Observatory material may not be used to state or imply the endorsement by
North East Coastal Observatory or by any North East Coastal Observatory employee of a
commercial product, service, or activity, or used in any manner that might mislead.

2. North East Coastal Observatory should be acknowledged as the source of the material in any use
of images and data accessed through this website, please state "Image/Data courtesy of North East
Coastal Observatory". We recommend that the caption for any image and data published includes
our website, so that others can locate or obtain copies when needed. We always appreciate
notification of beneficial uses of images and data within your applications. This will help us continue
to maintain these freely available services. Send e-mail to Robin.Siddle@northyork.gov.uk

3. Itis unlawful to falsely claim copyright or other rights in North East Coastal Observatory material.

4. North East Coastal Observatory shall in no way be liable for any costs, expenses, claims, or
demands arising out of the use of North East Coastal Observatory material by a recipient or a
recipient's distributees.

5. North East Coastal Observatory does not indemnify nor hold harmless users of North East Coastal
Observatory material, nor release such users from copyright infringement, nor grant exclusive use
rights with respect to North East Coastal Observatory material.

6. North East Coastal Observatory material is not protected by copyright unless noted (in associated
metadata). If copyrighted, permission should be obtained from the copyright owner prior to use. If
not copyrighted, North East Coastal Observatory material may be reproduced and distributed
without further permission from North East Coastal Observatory.


../www.northeastcoastalobservatory.org.uk
mailto:Robin.Siddle@northyork.gov.uk

Preamble

The Cell 1 Regional Coastal Monitoring Programme 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. This coastline is often referred to as 'Coastal Sediment Cell 1' in England and Wales (Figure
1). Within this frontage, the coastal landforms vary considerably, comprising low-lying tidal flats with
fringing salt marshes, hard rock cliffs that are mantled with glacial sediment to varying thicknesses,

softer rock cliffs and extensive landslide complexes.
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Figure 1

Sediment Cells in England and Wales

The programme commenced in its present guise in September 2008! and is managed by North
Yorkshire Council on behalf of the North East Coastal Observatory. It is funded by the Environment

Agency, working in partnership with the following organisations:
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1 Prior to 2008, coastal monitoring was undertaken on a consistent basis across Northumberland and North Tyneside as part of
the (then) Northumbrian Coastal Authorities Group’s monitoring programme which commenced in 2002, whilst several authorities
between the River Tyne and Flamborough Head undertook their own local monitoring programmes.



http://www.northtyneside.gov.uk/
http://www.southtyneside.info/
http://www.sunderland.gov.uk/
http://www.redcar-cleveland.gov.uk/
http://www.hartlepool.gov.uk/site/index.php
http://www.eastriding.gov.uk/
http://www.environment-agency.gov.uk/

Royal HaskoningDHV has been appointed to provide Analytical Services in relation to the present phase
of the Cell 1 Regional Coastal Monitoring Programme, between 2016 - 2027.

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

beach profile surveys

topographic surveys

cliff top recession surveys

real-time wave data collection

bathymetric and seabed characterisation surveys
aerial photography

LiDAR Surveys

walk-over cliff and coastal defence asset surveys.

During late October / early November 2023, the UK was subject to a period of stormy weather where
three named storms occurred within a 4-week period (Figure 2). To assess the impact of these storms
on the coastline, a series of targeted Post Storm Walkover Inspections were undertaken as part of
the Cell 1 Regional Coastal Monitoring Programme. The report presents the Post Storm Walkover
Inspection surveys undertaken in Lynemouth Bay.

Date of impact on UK and/or Ireland and/or

MName Date named
Metherlands
25 September

Agnes 27 - 28 September 2023

- 2023
Babet 16 October 2023 18- 21 October 2023
Ciaran 29 October 2023 1- 2 MNovember 2023
Deb 12 November 2023

Figure 2 UK Named storms 2023 (UK Storm Centre - Met Office)



https://www.metoffice.gov.uk/weather/warnings-and-advice/uk-storm-centre/index
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1.2

Introduction

Study Area
This report presents the Post Storm Walkover Inspection for Lynemouth Bay.

Methodology

The post storm walkover inspection for Lynemouth Bay was carried out on the 16" November. The
weather experienced during the inspections was generally clear and fine with no access or visibility
problems caused by adverse weather.

The frontage has been split into a number of ‘asset lengths’ (Appendix A), as defined in the National
Flood and Coastal Defence Database (NFCDD) that was established by the Environment Agency.

The walkover inspections cover both built defence assets and natural defence assets such as cliffs, slopes
and dunes. All assets were visually inspected, photographed and graded based on their condition and an
estimate made of their residual life.

For built assets the grading classification was undertaken in accordance with the Condition Assessment
Manual (EA, 2012), with estimates made of the urgency of any necessary repairs. An extract of the grading
classification for built assets is presented in Table 1-1. For ease of reference the built asset photographs
presented in this report have also been bordered with the colours key indicated below.

Grade | Rating Description

Very Good | ‘As built’ condition or cosmetic defects that have no effect on performance.

2 Good Minor defects that will not reduce overall performance of the asset.
3 Fair Defects that could reduce overall performance of the asset.
4 Poor Defects that would significantly reduce overall performance of the asset.

Very Poor Severe defects resulting in overall performance failure of the asset.

Table 1-1: Condition assessment grading for man-made assets.

In addition to the above grading classification, for natural assets such as cliffs and slopes the same five-
point activity scale used in previous walkover inspections within Cell 1 was used. This grading
classification is presented in Table 1-2. For ease of reference the natural asset photographs presented in
this report have also been bordered with the colours key indicated below.

Grade | Class Description
Dormant Features with no interaction with marine processes.
2 Inactive Features with no visible evidence of erosion or landsliding activity.




3 Locally Features with localised evidence of small erosion or landsliding activity.
active
4 Partly Features with widespread evidence of small erosion or landsliding activity or
active areas of intense erosion or landsliding.
Totally Features with large-scale or intense erosion or landsliding.
active

Table 1-2: Condition assessment grading used for natural assets (cliffs/ slopes).

This report provides an overview of the findings from the walkover inspections, summarising each locality
in general but also specifically identifying individual assets in ‘poor’ or ‘very poor’ condition. It is anticipated
that this summary will help identify areas for maintenance or capital investment. Full details of the
inspection of each asset are provided in Appendix B.

In addition to this report, full details of the inspection and a selection of appropriate photographs have
been entered into the SANDS (Shoreline and Nearshore Database System) database and provided along
with this report with SANDS viewer software. Additionally, all data from the obsolete Northumbrian Coastal
Group MS Access database previously used for Northumberland coastal defence inspections from 2002
to 2010 has been imported to the SANDS database and a new asset data display form “Northumberland
Sea Defence” has been created in SANDS to allow easy viewing of the data.




3. Condition Assessment

3.1 Snab Point to Beacon Point (MU 19)

This management unit is approximately 2.5km in length and extends from Snab Point in the north to
Beacon Point in the south. This frontage includes 8 coastal defence assets, comprising a mix of vegetated
soft cliffs, colliery spoil beaches /cliffs, and man-made defences around the Lynemouth Power Station.

The northern section of Lynemouth Bay is encased within a rocky and sandy foreshore bay topped with a
rocky cliff and protected in the north by Snab Point, transitioning southwards into a low rock cliff base
overlain with softer material (/3301C02). The soft material is covered by considerable vegetation.

It appears this section of the frontage has been less affected by the recent storms, although some localised
rock falls were observed at the base of the cliff. Cliffing was also observed in the localised deposits of
finer beach material, likely caused by the drawdown of material during stormy conditions.

) .

Rocky cliff extending from Snab Point (/3301C02) @ Localised rock falls in harder cliffs to the north.
Cliffing in the finer beach material in foreground
(/3301C02)

Progressing southwards, the colliery spoil has formed a small cliff above the natural sandy beach, and in
front of a densely vegetated sand dune, of approximately 1m height at around the highwater mark
(/3401C01). The spoil has been subject to continuous erosion both through marine processes and surface
water runoff. It is clear the recent storms have accelerated this erosion, retreating the seaward face and
exposing more refuse. At the southern extents, the spoil platform has all but been eroded, resulting in the
erosion of the toe of the dunes previously sheltered by the spoil.

Accelerated erosion at surface water run off
locations (/3401C01)

Eroding colliery spoil platform (/3401C01)
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Plastic refuse exposed during recent storms Erosion of the dunes previously protected by
(/3401C01) colliery spoil (/3401C01)

The southern end of asset (/3401C01) also appears to have experienced accelerated erosion as a result
of the recent stormy weather. Slumping is evident within the softer sand material mantled on the colliery
spoil platform. Large swathes of this material are also deposited across the foreshore. The informal beach
access adjacent to Lyneburn Cottages travellers’ site is now inaccessible due to erosion. There is less
refuse in the cliffs in this area.

- -

Acceleated ersion of the softer sand mantled on = Accelerated erosion of the softer sand mantled on
the colliery spoil platform (/3401C01) the colliery spoil platform (/3401C01)

3 >

Concrete slab displaced due to recent erosion Beach access path, adjacent to Lyneburn
(/3401C01) Cottages travellers’ site, inaccessible due to
erosion (/3401C01)



The next section (/3401CO05), shoreline fronting Lynn Hill, from the centre of Lynemouth Bay to the River
Lyne, is less well protected by the rapidly receding (or in places absent) spoil beach. The man-made
(spoil) cliffs are actively eroding, releasing spoil and significant volumes of refuse to the foreshore. The
cliff appears to have retreated notably since the previous survey; it is thought in part due to the recent
stormy weather. The cliffs in this section had previously been benched (mitigation to prevent sand martins
nesting) ahead of mobilisation for the upcoming remediation works in 2024. The cliffs have retreated such
that this benching is no longer present in places.

=

Erosion of backing man-made cliffs,

releasing Erosion of backing man-made cliffs, releasing

colliery spoil and refuse to the foreshore colliery spoil and refuse to the foreshore

(/3401C05)

/3401C05) )
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Erosion of backing man-made cliffs,
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releasing Erosion of backing man-made cliffs, releasing

colliery spoil and refuse to the foreshore colliery spoil and refuse to the foreshore

(/3401C05)

(/3401C05)

This erosion is also evident along the south bank of the river Lyne and, albeit less frequently, along the
open coast south of the River Lyne to the Power Station (3401C06). At the mouth of the river Lyne, there

is notable storm deposits present.



Storm deposits at the mouth of the river Lyne
(/3401C06)
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River Lyne to the Power Station (/3401C06) River Lyne to the Power Station (/3401C06)

The large rock armour berm revetment constructed in front of the Power Station in 1995 (/3401C08) and
subsequently extended around the coal stocking yard in 2005 (/3401C07) remains in good condition. Rock
armour is angular and well packed with no displaced stones or movement at the toe. Minor erosion was
observed behind the crest. No visible damage was observed as a result of the recent storms however a
significant volume of storm deposits was noted within the outfall channel,

North Rock Revetment end and outfall channel = Significant volumes of storm deposits within otfall
(/3401C07) channel (/3401C07)



Rock revetment fronting Power Station = Rock revetment fronting Power Station (/3401C07)
(/3401C07)

At the southern end of the revetment (/3401C03), rapid erosion of the spoil beach was previously observed
over the 2017/18 winter, exposing the buried tie-in of the revetment and initially causing some concern.
However, the tie-in extends some distance landward (currently largely remaining buried). Although, as
discussed further below, the shoreline parallel section of spoil cliffs appears to have retreated since the
previous survey, the section of cliffs at the rock armour tie in appears to have undergone less change.

Cliff of spoils — south end of rock revetment CIliff of spoils — south end of rock revetment
(/3401C03) (/3401C03)

Between the Power Station and Beacon Point the shoreline again comprises colliery spoil. Further erosion
of the high spoil cliff in the north has occurred since August 2022, with the tension cracks observed on the
cliff top in that survey having now failed. The retreating cliff top is how beginning to impede on the England
Coast Path, with a local realignment required in the near future.

The central and southern sections of this southern bay are quite stable with lower sandy cliffs tapering to
a low cobble and boulder berm fronting colliery spoil and wide backing natural dunes. It is apparent the
recent storms overtopped the colliery platform, with significant erosion observed along the crest and rear
of the platform. Vast volumes of storm deposits were also noted on the colliery spoil including both
seaweed and household wastes. The setback rear dune systems appear to have been largely unaffected
by the recent storms.



August 2022 2 | November 2023

Eroding cliff to the north in August 2022. Tension @ Eroding cliff to the north in November 2023
cracks visible along the cliff top (3501/C01) (3501/C01)

Eroding cliff to the north starting to impede the Water accumulation between the spoil’s berm and
England Coast Path (3501/C01) the rear soft natural dunes (3501/C01)

Recent overtopping damage to
platform (3501/C01) platform (3501/C01)



Problems Encountered and Uncertainty in Analysis

All assets were inspected at suitable stages of the tide and in good weather conditions. Therefore, there
were no major problems encountered during the inspections.

Conclusions and Recommended Actions

Further to the visual inspection of all NFCDD assets, specific conclusions and recommendations for
individual assets are given in Appendix B.

In lieu of a decision for a suitable replacement for the NFCDD database, all condition assessment data
and selected photographs have been uploaded to a SANDS (Shoreline and Nearshore Database System).
This includes all data and photographs from the previous inspections since 2002 that were previously held
on four separate MS Access Databases that had become obsolete. In order to facilitate easy comparison
of new inspections to previous data for each asset a new asset data display form “Northumberland Sea
Defence” has been created in SANDS.

In a broader sense, it is recommended that the ongoing inspection regime and retrospective waste ‘clear-
up’ operations by Northumberland County Council are continued and become increased in frequency to
immediately post storms. This will help reduce the build-up of eroded waste on the beaches and ultimately
the volume of this released waste that becomes washed to sea.

Some of the waste visible within the eroding spoil cliffs is outside of the ‘work areas’ that will be addressed
by the 2024 capital waste management scheme in parts of Lynemouth Bay. Given this, it is recommended
that Northumberland County Council considers how this may be addressed, both from a practical
perspective and from a public perception perspective. The planned capital scheme cannot simply be
extended to these additional areas because that would require time-consuming revisions to the existing
Planning Permission and Deposit for Recovery Environmental Permit and incur additional capital costs.
One option may be to engage the Council’s existing inspection and ‘clear up’ team or alternatively a social
enterprise, such as The Skill Mill, to clear-up wastes that are visible on the beach and in the cliff face and
dispose of them off-site in accordance with the waste hierarchy. This would also require careful health
and safety consideration, but if suitable arrangements can be made this could become part of a longer-
term partnership for ongoing management of the site.

Some areas of the site where mitigation works have previously been undertaken to prevent sand martins
from nesting in the cliffs ahead of the capital works have eroded so much in the interim that the benching
of the sand layer is no longer visible. Itis recommended that these areas are inspected by the Contractor’s
site team to ensure they remain confident that the works can proceed without adverse effect upon those
sand martins that will be returning to this part of the Northumberland coastline in spring 2024.

There is one part of the site, on the north bank of the river Lyne near to the open coast, where a stand of
Japanese Knotweed has been recorded for some time. In recent years this has been treated in situ to
limit its growth and it is intended that this is removed as part of the capital works early in 2024. The storms
have caused erosion of the river bank in the vicinity of the Japanese Knotweed and some of this species
may already have become eroded and lost to sea.
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Appendix A
Asset Location Maps
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Appendix B
Asset Condition &
Recommendations



Asset Name Description/comment Typel/desc Start End Sort by N Length Inspection  [Inspector Comments Overall |Residua |Recommendations Urgency
Date Condition|I Life
121AAG01A3301C02 |Low rock oiiff with rocky and CIift - Headagee NZ30059211 NZ30229142(592110 508.3 45246 Royal Rocky oHft transitioning southwards to a low rock 3 >20 Monitor erosion. no repairs
sandy foreshore forming a bay HaskoningDHV | cliff topped with soft vegetated material. Some
which is sheltered by Snab localised rock falls observed in harders cliffs to the
point. north. Cliffing to finer beach material likely due to
recent stormy conditions.
121AA901A3401C01 |Low vegetated soft cliff with Cliff - Lynemouth NZ30059211 NZ30379105(592110 1108.4 45246 Royal Sandy beach backed by a dune with a low colliery |5 >20 Capital waste management scheme planned for 2024. no repairs
rocky toe at back of beach HaskoningDHV  |cliff in between. All elements sheltered at north by
comprising of colliery waste. rock outcrops and exposed to erosion to the south, Some of the waste visible within the eroding spoil cliffs (exposed
with the sand dune transitioning to a cliff with during recent storms) is outside of the ‘work areas’ that will be
localised slumps. Refuse can be widely spotted in addressed by the 2024 capital waste management scheme in parts of
the colliery low cliff. It is clear recent storms have Lynemouth Bay. Given this, it is recommended that Northumberland
accelerated erosion along the frontage, retreating County Council considers how this may be addressed, both from a
the seaward face (of the spoil) and exposing more practical perspective and from a public perception perspective.
refuse.
The informal beach access adjacent to Lyneburn
Cottages travellers’ site is now inaccessible due to
erosion.
121AA901A3401C05 [Man-made cliff of tipped Cliff - Lynemouth NZ30379105 NZ30509080(591050 283.8 45246 Royal Plenty of discarded refuse exposed by the rapid 5 >20 Capital waste management scheme planned for 2024. routine
colliery waste. Beach HaskoningDHV  |erosion of the spoil cliff on top of the sandy beach.
comprised of colliery waste. The cliff appears to have retreated notably since the Some of the waste visible within the eroding spoil cliffs (exposed
previous survey; it is thought in part due to the during recent storms) is outside of the ‘work areas’ that will be
recent stormy weather. The cliffs in this section had addressed by the 2024 capital waste management scheme in parts of
previously been benched (mitigation to prevent Lynemouth Bay. Given this, it is recommended that Northumberland
sand martins nesting) ahead of mobilisation for the County Council considers how this may be addressed, both from a
upcoming remediation works in 2024. The cliffs practical perspective and from a public perception perspective.
have retreated such that this benching is no longer
present in places.
121AA901A3401C06 |Man-made cliff of tipped Cliff (man-made) NZ30509080 NZ30679050(590800 340.2 45246 Royal Rapid erosion of spoil cliff with sandy foreshore full |4 >20 Control public access to crest. Consider environmental issues. no repairs
colliery waste. Tipping now HaskoningDHV  |of cobles from spoil.
ceased due to due to closure
of mine. Due to extension of
Power Station revetment
(def.34/00/2) the area of
colliery waste embankment is
now reduced to area north of
the Power Station drainage
outfall.
121AA901A3401C07 |Rock revetment. Original Revetment - NZ30679050 NZ30779031(590500 216.6 45246 Royal Rock revetment with a berm, rocks armour angular |2 >20 None. no repairs
revetment constructed in 1995 [Lynemouth Power HaskoningDHV  |and well packed. No visible damage from recent
was extended by April 2006 to |Station storms although signifcant volume of storm
encompass the coal stocking deposits observed within outfall channel.
yard area adjacent to the
Power Station.
121AA901A3401C08 |Power Station fronted by Embankment - Lyne |NZ30779031 NZ30919006 (590310 258 45246 Royal Rock revetment with a berm, rocks armour angular |3 11-20  [Address outflanking at south end. routine
informal pathway below Sands HaskoningDHV |and well packed. Outfall pipe failed but outfall
coastal slope. Seaward side of structure through the revetment in good condition.
the pathway is protected by At the southern end, the spoil cliffs have been
rock armour. progressively eroding exposing previously buried
lengths of rock armour. Despite notable erosion
elsewhere this section does not appear to have
eroded signifcant during recent storms.
121AA901A3401C03 |Rock revetment currently Revetment - 90 Not n/a The colliery spoil is in active erosion process, hence|n/a n/a n/a n/a
buried by colliery spoil. Lynemouth Power inspected. forming a cliff. Where rock revetment rocks are
Station Buried. exposed these protect the toe of the colliery cliff.
121AA901A3401C04 |Tie-in embankment currently [Embankment - 80 Not n/a The colliery spoil is covering entirely the tie-in n/a n/a n/a n/a
buried by colliery spoil. Lynemouth Power inspected. embankment. The flood defence level and erosion
Station Buried. protection of the embankment are improved by the
presence of the spoil
121AA901A3501C01 |Vegetated dune fronted by Coastal Slope - Lyne |NZ30919006 NZ31248955(590060 606.7 45246 Royal Vegetated dune stable with some signs of cliffing to |4 11-20 [Monitor erosion and outflanking at north end (including proximity to routine
sand, shingle and colliery Sands HaskoningDHV  |the south end. Shingle and colliery beach profile England Coast Path).

waste beach with some cliffing
in the beach profile.

enclosing some water in fornt of the sand dunes.
Overtopping damage to colliery spoil noted from
recent storms with vast storms deposits also
present. Further erosion of the high spoil cliff in the
north is now beginning to impede on the England
Coast Path.




