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Hal crow Group Limited (6Hal crowd) is a CH2M HI
accordance with the instructions of our client ScarboroughBor ough Counci | (SBC)

scl ai mer

and specific use. Any other persons who use any information contained herein do so at their own risk.
Halcrow 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 SBC or, via SBC from a Third party source, for analysis
under this term contract.

Raw dat a anal ysed i n this report i s avail
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), 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.

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 natification 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@scarborough.gov.uk

It is unlawful to falsely claim copyright or other rights in North East Coastal Observatory material.

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.

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.

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.
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Preambl e

The Cell 1 Regional Coastal Monitoring Programme covers approximately 300km of the north east

coastline, from the Scottish

Border

(justinBastut h

Yorkshire. This coastline is often referred to as 'Coastal Sediment Cell 1' in England and Wales (Figure
1-1). 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 1-1: Sediment Cells in England and Wales

The work commenced with a three-year monitoring programme in September 2008 that was managed
by Scarborough Borough Council on behalf of the North East Coastal Group. This initial phase has
been followed by a five-year programme of work, which started in October 2011. The work is funded by
the Environment Agency, working in partnership with the following organisations:
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The original three year programme of work was undertaken as a partnership between Royal Haskoning,
Halcrow and Academy Geomatics. For the current five year programme of work the data collection

of
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http://www.eastriding.gov.uk/
http://www.environment-agency.gov.uk/

associated with beach profiles, topographic surveys and cliff top surveys is being undertaken by
Academy Geomatics. The analysis and reporting for the programme is being undertaken by Halcrow.

-
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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 sea bed characterisation surveys
aerial photography

walk-over surveys
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In addition, separate reports are produced for other elements of the programme as and when specific
components are undertaken, such as beach profile, topographic and cliff top surveys, wave data
collection, bathymetric and sea bed sediment data collection, and aerial photography.

The present report provides a summary of the main findings of the Coastal Walk-over visual Inspections
of assets of Redcar and Cleveland Borough Council®& frontage that were carried out in September to
November 2012.

On 5" December 2013 a significant storm surge, driven by strong northerly winds, coincided with one
of the highest astronomical tides of the year. The normal astronomical tide level prediction for Whitby
on the afternoon of 5" December (circa 1730hrs) was expected to be 2.8mAOD but the actual real-time
(unchecked data) recorded sea level was 4.3mAOD, implying a 1.5m storm surge element. The surge
event was accompanied by strong winds and large waves and resulted in reported damage to several
coastal assets and significant geomorphological activity on the beaches and cliffs along Redcar and
Cl evel and Councidlidspectibrrobthetgaogerphologisal astiuity status of the cliffs at
Staithes and between Saltburn and Redcar was undertaken on Thursday 19 December 2013 and this
report provides the results of that inspection.


http://www.academyg.f2s.com/index.html

1.

1.1.

Introduction

A storm surge on 5"/6™ December 2013 caused significant damage to built and natural coastal
defences along the north east coast of England. After the storm surge Scarborough BC
requested Halcrow to visit selected locations and update inspection reports that were previously
undertaken in 2012. This included visits to selected cliff and coastal slopes between Cowbar
and Redcar.

It should be noted that although only selected locations have been visited for this report, the
whole coastline will be subjected to repeat inspections under the Cell 1 Monitoring Programme
later in 2014.

Although many parts of the coast were not inspected for this report, for consistency and to
enable easy cross-referencing to the previous reports the format of this report follows that of
the 2012 coastal inspection report, and for those locations visited, photographs and findings
from the 2012 cliff inspections have been included to illustrate the baseline, with new text and
photograph captions highlighted in bold text.

Methodology

Background

Coastal Walkover Inspections have previously been undertaken every 2 years since 2002
between Scottish Border to River Tyne, and every 2 years since 2008 between River Tyne and
Flamborough Head. The most recent inspection of the Redcar and Cleveland frontage was
2012. The approach to the inspections for this update is consistent with the previous work. The
asset and slope inspectors have included Chartered Engineers (focusing mainly on the built
coastal protection structures) and Engineering Geomorphologists (focusing mainly on the
natural cliffs and coastal slopes) ensuring suitable skills are applied to each length of frontage.

Tide, surge and wave conditions

Information on the exceptional tide, surge and wave conditions that occurred during the
December 2013 storm are available from coastal monitoring instrumentation deployed under
the Cell 1 Regional Monitoring at Whitby and Scarborough and also from national monitoring at
the Tyne / Tees Cefas wave buoy. Further information on analyses of these data will be included
in the 2013 wave data analysis update report which will be published under the regional
monitoring programme later in 2014. However, for completeness of this report highlighted
information from the near-real time telemetry data has been included in Section 2.2.

Coastal Slope Condition Assessment

In 2012 a Coastal Slope Condition Assessment was undertaken by systematic walk-over
inspection of the whole coastline by a team of geomorphologists who are familiar with the site
having undertaken previous inspections in this area. The inspection involved visual assessment
of cliff activity and noting specific areas of activity (e.g. landslides and tension cracks). All
observations were documented with photographs and field notes. Each unit was identified,
photographed and classified according to the five point activity scale as defined in Table 1.1.
This classification scheme is the same as that used in previous cliff activity assessments
undertaken by Halcrow for Scarborough Borough Council in Cell 1 (Halcrow 2002, Halcrow
2005, Halcrow 2010).

The 2012 Coastal Slope Condition Assessment walkover survey for the Redcar and Cleveland
Borough Council frontage between Saltburn Sands (eastern side of Hazel Grove) in the north,
to Cowbar Nab, Staithes in the south was conducted between 26th and 27" September 2012.
The remainder of the natural coast assets between South Gare breakwater and Saltburn were
inspected on 15" October 2012. The weather during that time was generally mild and dry. The
2012 inspection, full details of which are presented in Halcrow (2013), has been used as the
baseline for this selective update. For the locations visited in December 2013 photographs from
the 2012 inspection have been included in this report to illustrate changes. The December
2013 Visual inspections of the status of the cliffs at Cowbar / Staithes and between
Saltburn and Redcar was undertaken on Thursday 19 December 2013.



For ease of reference and consistency with previous reports the photographs presented in this
report have also been bordered with the colours from the key indicated below. Maps showing
current activity and change in cliff activity since the last survey are provided in Appendix A.

Rank | Activity Class | Description

Dormant Protected cliffline or landslide complex with no visible evidence
of landslide activity.
Inactive Relict cliffs or landslides with vegetated slopes and localised

erosion of the toe or failure of the headscarp.

Locally Active | Retreating cliffline with localised small landslides or areas of
erosion.

4 Partly Active Retreating cliffline with very common smaller-scale landslides
or areas of intense erosion.

Totally Active | Retreating cliff line almost entirely affected by large-scale
landsliding or intense erosion.

Table 1.1. CIiff activity classes used in 2012 assessment and December 2013 update

No assessment of the condition of the built coastal defences was undertaken for this
update report.

1.2. Study Area

This report provides an update to the condition of the coastal cliffs and natural assets along

Redcar and Cleveland Borough Councilds frontage,
Breakwater in the north, to Cowbar Nab, Staithes in the south. For this update inspections

were undertaken at Cowbar / Staithes and between Saltburn and Redcar only. An

overview of the study area is provided in Figure 1-1 below, which also shows the SMP2

Management Areas. Detailed maps of the cliff units are in Appendix A.

The naming convention for CBUs in this region is as follows: For CBU E59/6 the prefix relates
to FutureCoast unit E59 and the suffix 6 relates to the specific area as defined in this case by
the headland at Redhouse Nab (between Boulby and Cowbar).

Seaton(Carew/e)

[fars ety ine Sea)
s tburn-by e Seale
Hzw Brotion
Skinningroves
SIEEGEIE0 G

PortiMulgrave sl
Hind erwellel

Runsuick e

Goldsborough/e!

Figure 1-1: Study Area showing SMP2 Management Areas



2.

Overview

2.1 Coastal Slope Condition Assessment

Variation in activity levels observed within this area reflects the diverse geology, past landslide
activity and history of land-use.

The previous inspections in 2010 and 2012 highlighted the following areas as at higher risk of
cliff activity in the vicinity of key assets and recommended regular monitoring:

i Hunt Cliff and Warsett Hill where the railway line runs close to the cliff edge.

1 Between Boulby and Cowbar where intense erosion was observed and parts of
Cowbar Lane continue to be lost. Setback of the road has been necessary. This
poses a significant risk to local traffic as it is the only access road to Cowbar.

i Boulby Grange, where the cliff top has shown recession and may begin to threaten
the Cleveland Way footpath.

The December 2013 inspection focused on the cliffs between Redcar and Saltburn and
at Staithes. During that inspection, the following areas were elevated or downgraded in
status or noted for their sustained activity. Detail and photographs of the relevant cliff
units can be found in section 3.

1 Redcar Sands i The coastal slopes behind the new defences (unit E52/11) have
been downgraded in activity status from 6I
evidence of erosion and no indications of slope movement were identified here.

Unit E52/10, immediately to the south east, was elevated in activity status from
6Locally Activeb6 to 6Partly Activebd due to
and local exposure of the glacial till platform.

1 Marske Sands i The low cliffs in unit E52/9 were downgraded in activity status
from O6Locall Actived to Odbdlnactived due to
failure here. Unit E52/5 was elevated to a
was consistent throughout the unit albeit the upslope extent of this erosion, and
its effects in terms of destabilising the upper slope, seemed limited at this point
in time. Unit E52/ 4 retained ildargepastsaefthes of
cliffs still being well vegetated. However, toe erosion was substantial, extending
in sandy materials to several metres in height, albeit in these areas the upper
cliff continued to be well vegetated. In areas of more cohesive materials, toe
erosion seemed to be less in terms of upslope extent, but the oversteepening
through removal of the toe appeared to have initiated failures in the midslope.

1 Saltburn Sands i Unit E52/1 has been downgraded from an activity status of

6Locally Actived6 to 6lnactived due to the
The glacial till cliffs of unit E53/4 to the east of the town have been elevated in
status from O6Locally Activebd to OPartly

throughout the unit and slumping in the midslope.
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2.2 Tide and wave conditions during the 5th / 6th December
2013 surge

Recorded sea levels during the surge

Whitby: There is a Class A tide gauge located at Whitby that forms part of the National
monitoring programme, with real-time and checked historical data published regularly on the
internet. Figure 2-1 below shows predicted and recoded tide levels for Whitby during the
December 5th / 6th storm surge event. Note that Chart datum is 3.0m below Ordnance Datum.
Tidal elewvations for Whithy
Ohservations (hlue) Astronomical Predictions (red)

Height (m)

Dec

2013
Figure 2-1 Predicted and near real time measurements of tide level (mCD) at Whitby on
5t to 6" December 2013. Image and data courtesy of National tide and Sea Level Facility at
the National Oceanography Centre
(http://www.ntslf.org/data/realtime?port=Whitby&from=20131205&span=4)

Scarborough: There is a tide gauge in Scarborough Harbour that has been present since about
2006, and has been managed under the Cell 1 regional monitoring programme since 2012.
Data is displayed in near real-time on both the Channel Coastal observatory and North east

coastal observatory websites. Figure 2-2 below shows real time recorded and predicted
recoded levels.


http://www.ntslf.org/data/realtime?port=Whitby&from=20131205&span=4
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Figure 2-2 Predicted and near real-time measurements of tide data at Scarborough for
the December 5"/ 6" storm surge. Image courtesy of Channel Coastal Observatory
(http://www.channelcoast.org/data_management/real time_ data/charts neco/?chart=111&tab=tides&start=13862016
00&end=1386806400&disp_option=&datum=chart)

The annual tide gauge report for the Scarborough tide gauge (CCO, 2014,
http://www.northeastcoastalobservatory.org.uk/Default.aspx?view=pniTexts&text=Reports) indicates that the
maximum water level recorded was 4.39m OD on 05-Dec-2013 at 17:20. The surge (difference
between predicted and measured) was 1.66m at the time of the maximum water level, but the
maximum surge height recorded occurred during the rising tide and was 1.75m on 05-Dec-
2013 at 15:50. The highest previously recorded tide level since the gauge was deployed in
2003 occurred in 2005 and was 3.66m OD.

The EA (2011) Coastal Flood Boundary condition extreme water level data for Scarborough
(Chainage 3750) indicates that the 1 in 100 (1% AEP) level = 4.0mOD, 1 in 200 (0.5%) =
4.2mOD, 1 in 500 (0.2%)= 4.3mOD, 1 in 1000 (0.1%) = 4.5mOD. However, the confidence at
1% AEP is +/-0.3m and at 0.1% AEP +/- 0.5m. This therefore suggests that in terms of
maximum recorded water level the event may have been a 1 in 200 (1% AEP) or rarer event.
At Whitby the results are similar as the recorded level of approx. 4.3mOD compares to the EA
(2011) CFB levels for the 1 in 200 and 1 in 500 levels of 4.1mOD and 4.3mOD, which both
have confidence level of +/-0.3m.

Recorded Wave data during the storm surge

There are three wave buoys in the region that record wave data, these being the offshore Tyne
| Tees Cefas WaveNet buoy and the Whitby and Scarborough wave buoys deployed under the
Cell 1 regional monitoring programme. Figure 2-3 below shows the recorded wave data at
Whitby and Tyne Tees, plotted together with recorded tide levels from Scarborough. It is
interesting to note that the peak wave heights were not exceptionally large at the time of the
maximum surge and that larger waves occurred on the following two high waters.
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Condition Assessment

This section provides an account of observations made on the condition of cliffs and coastal

assets within Redcar and ClevelandBor ough Council 6s coastline, runr
For this update report only locations where either the coastal slopes were inspected by Halcrow

in December 2013 have been included in this report. Information extracted from the 2012 report

to give the baseline for each location and comments from the December 2013 inspections are

given in bold text.

Coastal Slope Condition Assessment

Brief descriptions and photographs are provided, with reference made to groups of CBUs of
similar activity. Location and activity status of the CBUs referenced in the study area are shown
on maps 1 to 2 in Appendix A. These maps also show change in activity.

Photographs have been bordered with colours in order to show their activity status, as follows:

[ Totally Active
Partly Active
Locally Active
Inactive

[J pormant

3.1 Coatham Sands

This frontage was not included in the December 2013 inspections.

3.2 Redcar
This frontage was not included in the December 2013 inspections.
3.3 East Redcar to Saltburn-by-the-Sea

Coastal Slope Condition Assessment
Refer to Map 1 in Appendix A for locations described.

The 2012 inspection report found that the CBUs between Redcar and Saltburn showed
evidence of recent instability. The units E52/10 to E52/8 between Redcar east and Marske are
classified as Locally Active Most of the movement of the slopes appeared to be localised simple
cliff failures. Signs were present along The Stray south of Mill Howle warning members of the
public of landslips. Further south in this section, at E52/9 and E52/8 the cliffs are afforded some
protection by the increasingly wide cobble beach at the toe, see photos below. Immediately to
the north of Marske, E52/7 is classified as Dormant as it is defended at its toe by low level sand
dunes and a series of masonry and concrete walls and shows no evidence of landslide activity.
At the headland at Marske, E52/6 there are low accreting dunes protecting the cliff toe.

From Marske to Saltburn the crest level of the coastal slopes increases and the slopes become
vegetated with localised erosion at the toe. In 2012 CBUs E52/6 and E52/5 were classified as
Inactive, whilst E52/4 is partly active.

Whilst not evaluated in 2012, unit E52/11 was identified for inspection following the
storm surge in December 2013. The tide was high at the time of inspection making the
beach difficult to inspect. However, principal observations were that substantial
amounts of coarse material had accumulated against the defences several that pipes
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were exposed on the beach and exposures of fine material (substrate) indicated possible
localised beach lowering. However, the new defences in this unit appeared to have
experienced no damage and the small slope on the landward side of the defence only
showed signs of very patchy erosion, which is possibly not related to the storm surge.
As such this unit was downgraded from o6l nactivebd

MU52/11 1 Intact Defences. December 2013. MU52/11 1 Exposed pipe (one of several).
(Dormant) Provides reference for beach level.(Dormant)

Unit E52/10 is a low till cliff which is experiencing erosion throughout the whole unit.

This unit gently protrudes relative to the rest of the coast and forms a very subtle

headland. In some areas coarse material has accumulated significantly at the back of

the beach but in many areas the till platform (concealed beneath the coarse material

where present) was exposed. This unit has been e
to 6Partly Activeb6 due to the whole unit showing

Units E52/9 and E52/8 are still afforded greater protection than E52/10 by relatively wide
beach which appears to have had a more substantial sand proportion than may have
been the case during previous inspections. Very little activity was identified in unit E52/9
and therefor e t his unités activity status has been dow
showed toe erosion throughout the length of the unit, but which was limited in terms of
its height in the cliff and has therefore retaine

Unit E52/7 is still protected by walls and low dunes at its toe and shows no signs of
activity. It therefore continues to be classified as dormant.

Unit E52/5 showed very little evidence of erosion except at the very toe and has therefore

retai ned astatusd Thisartthds a kigher and steeper beach than Unit E52/5 to the

south, which has experienced more severe toe erosion albeit without further instability in the

upper cl i ff. As such the activity stédtuse bbcahly
Actived.

UnitE52/ 4 has retained its activity status of o6Part.|
been very substantial, particularly where the lower cliff is comprised of sand (primarily the

northern part of the unit). Where the cliff is formed of more cohesive materials (i.e. clay and

silt, derived from glacial till) , the upslope extent of toe erosion is less but this oversteepening

of the toe appears to have a greater impact in terms of failures initiating in the from the mid and

upper slopes. It is possible therefore that the unconsolidated more sandy material, being less

cohesive, is more susceptible to toe erosion from marine action, but the more cohesive

materials experience failure in the upper slope during wet weather, exacerbated by the removal

of support at the toe, even though the upslope extent of this toe erosion is more limited.
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E52/10 Interface between new seawall and cliff at
Mill Howle (Locally Active) October 2012

E52/9 Cobble beach gives some protection to
Locally active cliff October 2012

E52/10 7 Comprehensively eroding unit, with
some coarse material at back of beach and
less extensive exposures of till platform (see
right). December 2013 (Partly Active).

E52/107 More severe recent erosion and local
exposure of till platform. December 2013
(Partly Active)

E52/9 - December 2013. (Inactive)

E52/81 Consistent toe erosion throughout unit
but limited in its extent upslope. December
2013 (Locally Active)

14



E52/7 Sand dunes and walls to toe of vegetated
slope (Dormant) Photo from 2010

E52/7 1 December 2013. (Dormant)

E52/7 Sand dunes and walls to toe of vegetated
slope (Dormant) Photo October 2012

E52/7 - December 2013. (Dormant)

E52/6: Coastal slopes viewed looking north
(Inactive) September 2012

E52/5: Coastal slopes viewed looking south
(Inactive) September 2012

15




E52/6 - Northern part of unit looking north.
This unit was noted to have a steeper beach
than units to the south with only limited,
inconsistent erosion at its toe. December 2013

E52/51 Substantial and consistent toe
erosion, but little evidence of instability in the
upper cliff. This level of erosion was
consistent throughout the unit. December
2013 (Locally Active).

E52/4: Coastal slopes viewed looking east to
Saltburn (partly active) September 2012

E52/4: Coastal slopes viewed looking north west
from Saltburn (partly active) September 2012

E52/4 71 Significant toe erosion in sandy
material and turf detachments above.
Northern part of unit. December 2013. (Partly
Active).

E52/4 - Southern part of unit showing less toe
erosion in more cohesive materials but
shallow failures further up in the cliff.
December 2013. (Partly Active).
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E52/4 1 View looking northwards from south end of unit to show beach condition. December
2013 (Partly Active)

3.4 Saltburn-by-the-Sea

Coastal Slope Condition Assessment
In 2012 it was reported that the CBUs in and around Saltburn-by-the-Sea do not show much
evidence of recent instability.

Units E52/3b, E52/3a, E52/2 above Saltburn Sands were in 2012, as previously in 2010
classified as Inactive. These units are defended at the toe by a sea wall and are well vegetated.
Small cracks were seen in some of the footpath surfaces, but this is related to normal wear and
not erosion or ground movement. During the December 2013 post-storm surge inspection
it was noted that there were several unvegetated areas in the upper cliff where shallow
failures had exposed underlying material. It was also noted throughout this section that
the surge had caused damage to the defences.

CBU E52/1 showed more activity in 2012, with loose materials and localised erosion at the
head of the large mound situated just east of Saltburn Gill and remained classified as Locally
Active. However, during the post-storm surge inspection in 2013, such activity was not
noted and thereforetheactivi ty status of this unit has been do

To the east, CBU E53/5 was classified as Dormant in 2010. In 2012 there had been recent
shallow slumping on the cliff face and the unit was reclassified as Locally Active. The slumping
had occurred despite the presence of toe protection and probably occurred in response to the
wet weather experienced in the latter half of 2012. The slump scar had not completely
revegetated by the time of the December 2013 inspection and therefore the status of
Olcoal 'y Actived has been retained.
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