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Glossary

Term

Definition

Accretion

Advance the Line (ATL)

AIMS

Bathymetry

Coastal Change

CD

Clay

Accumulation of sediment due to the natural action of waves, currents and wind.

Advance the Line. A Shoreline Management Plan policy to build new defences or
seaward side of the existirdgfence line to reclaim land.

Asset Information Management System. National database being developed by
Environment Agency to replace NFCDD.

The seabed elevation and depth of water in relation to it.

Physical change to ¢hshoreline, i.e. erosion, coastal landslip, permanent inundatic
and coastal accretion.

Chart Datum

Sediment particles smaller than 0.002 mm

Cell Eleven Regional Monitoring Strategy Regional Monitoring Strategy for the area knowrCadl 11, which extends from

(CERMS)

Cell Eleven Tide and Sediment Study
(CETaSS)

Coastal Erosion

Coastal Landsliding/Instability

Coastal Narrowing (including Coastal
Squeeze)

Coastal processes

Dso

Llandudno to Solway Firth

Regional sediment transport study for coastal Cell 11, undertaken in two main ste
to support the development and implementation of the second round stioe
management plan (SMP2). The study included modelling of tides, waves and sec
transport alongside desk based studies with a focus on issues and uncertainties
identified in the SMP1s and the initial scoping phase.

A natural proces that occurs as a result of waves, tides or curreritsother words,
the sea¢ striking the shore. Sediment or rocks are washed away (but can be a
sediment source for elsewhere), and our coastline changes shape as a result. Th
include cliff instabity, where coastal processes result in landslides or rock falls.

Process that involves slope failure and mass movement of a coastal slope or cliff
may result in deposition of debris on the beach and foreshore. Sonuslides are
very large and extend a considerable distance inland, offshore and deep below b
level and care must be taken to ensure their true extent is recognised. Cliff instab
and erosion is a four stage process involving detachment of particletocks of
material, transport of this material through the cliff system, its deposition on the
foreshore and its removal by wave and tidal action.

The process whereby rising sea levels and other fastoeh as increased storminess
push the coastal habitats landwards. At the same time in areas where land claim
coastal defence has created a static, artificial margin between land and sea or wt
the land rises relative to the coastal plain, habitatsdree squeezed into a narrowing
zone. Manifestation of this process is most obvious along the seaward margins o
coastal habitats, especially salt marshes, when erosion takes place.

A collective term covering the action of natural forcestbe shoreline and nearshore
seabed. Includes such processes as wave action tidal flows and sediment transp

Median particle/ grain size in sediments; the'5fercentile size of a distribution
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Term

Definition

EA

Ebb dominant

Ebbtide

Estuary

Fetch

Flood and Coastal Erosion Risk
Management (FCERM)

Flood Defence Grant in Aid (FDGIA)

Flood dominant

Fluvial

Geomorphology/ Morphology

Environment Agency

Stronger currat on ebb tide than flood tide. Coarser sediments may be moved mc
by ebb direction currents than flood. The balance of net sediment transport depet
on the relative strength and duration of ebb and flood currents.

The falling tide. Part of thiéedal cycle between high water and the next low water.

A semienclosed coastal body of water which has a free connection to the open st
and where freshwater mixes with saltwater

Distance over which a wind acts to produce wavalso temed fetch length.

Flood and coastal erosion risk management addresses the scientific and enginee
issues of rainfall, runoff, rivers and flood inundation, and coastal erosion, as well
human and scio-economic issues of planning, development and management.

The mechanism by which most of the funding for flood and coastal defence work:
England is provided by the Government. The grants are used to coveperating
costs and to fund capital projects.

Stronger current on flood tide than ebb tide. Coarser sediments may be moved r
by flood direction currents than ebb. The balance of net sediment transport deper
on the relative strength anduration of ebb and flood currents.

Belonging to rivers streams or ponds. e.g. Fluvial flooding, fluvial plants

Theform2 ¥ (KS SINIKQa &dz2NFI OS Ay Ot dzRidyha
processes respoitde for their movement

Hard structure of rock outcrop (Hard poir Man-made feature or natural rock outcrop which acts to locally limit the natural

HAT
Headland
Hinterland

Hold the Line (HTL)

Holocene

Hydrographic Survey

Infrastructure

Intertidal zone

LAT

movement of the shoreline e.g. sea wall, rock groyne.

Highest Astronomical Tide. See Tide Levels.

Hard feature (natural or artificial) forming local limit of longshore extent of a heacl
The area landward of flood or coastal defences.

Hold the Line. A Shoreline Management Plan policy to maintain or chandeveief
protection provided by defences in their present location.

An epoch of the Quaternary period, spanning the time from the end of the Pleisto
(10,000 years ago) to the present.

A field survey carried out to map ttsea bed features which affect maritime
navigation, marine construction, dredging, offshore oil exploration/drilling and rele
disciplines

The basic facilities and equipment for the functioning of the country or area, such
roads, railines, pipelines and power lines.

The zone between the high and low water marks.

Lowest Astronomical Tid&ee Tide Levels.
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Term

Definition

LiDAR

Littoral transport (drift)

LLFA

Managed Realignment (MR)

MHWS
MHWN
MLWN
MLWS
MSL

Mud

Mudflats

NFCDD

NTL

Neap tide

No Active Intervention (NAI)

oD

Partnership Funding

Policy Unit (PU)

Progradation

Light Detection and Rangimga method of measuring land elevations using a laser,
often from a lightaeroplane.

The movement of beach material in the littoral zone by waves and currents. Inclt
movement parallel (longshore drift) and perpendicular (crslssre transport) to the
shore

Lead Local Flood Authority. Responsible body for local flood risk management in
accordance with the Flood and Water Management Act (FWMA) (2010).

A Shoreline Management Plan policy that allows the shoreline position to move
backwards (or forwards) with management to control or limit movement.

Mean High Water Springs. See Tide Levels.
Mean High Water Neaps. See Tide Levels.
Mean Low Water Neaps. See Tide Levels.
Mean Low Water Springs. See Tide Levels.
Mean Sea Level. See Tide Levels.

A type of sediment containing more than 50% silt and clay size particles; may als
contain sand and/or gravel and be described as sandy mud, gravelly mud etc.

Expanses of mud which are periodically exposddwa tide, often found adjacent to
saltmarshes.

National Flood and Costal Defence Database. Database of flood defence assets
developed by EA. Now being superseded by AIMS.

Normal Tidal Limit. The point to which the tide reaches in an estuadgr normal
conditions i.e. in absence of storm surge and with typical river.flow

Tides over a 14 day period with lowest tidal range between high and low water

A Shoreline Management Plan policy that assumeseaResting defences are no long
maintained and will fail over time or undefended frontages will be allowed to evol
naturally.

Ordnance Daturthe standard reference level for Ordnance Survey maps througt
the UK from which the height of the laigimeasured. Currently based on mean sec
level at Newlyn in Cornwall.

Funding contributions for flood and coastal erosion risk management from beyon:
traditional flood and coastal erosion risk management budgets (e.g. Flood Defenc
Grant in Aid (FDGiAhe grant by which government funds its share of the costs of
FCERM projects in England

Sections of coastline for which a certain coastal defence management policy has
defined in the Shoreline Management Plaree SMP.

Seaward movement of the shoreline (mean high water mark) due to sediment
accumulation on a beach, dunes, delta etc.
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Term

Definition

Ramsar

Regression

Risk

Risk Management Authorities

SAC

Sand

Saltmarshes

Sediment sink

Sediment source

Shoreline Management Plan (SMP)

Silt

SPA

Spring tide

SSSI

Storm surge

Ramsar sites are wetlands of international importance, designated under the Rar
Conventionof 1971.

A seaward movement of the shoreline due to a fall in sea level

A combination of both the probability of an event occurring and the expected
consequences if it does occur.

In the case of coastal change adaptation planning, risk relatdgetompact and
consequences of a hazard, which may be coastal erosion, coastal landsliding, co
accretion or coastal flooding resulting in regular or permanent inundation.

Organisations that have a key role in flood andstal erosion risk management as
defined by the Flood and Water Management Act (2010). These are the Environr
Agency, lead local flood authorities, district councils where there is no unitary
authority, internal drainage boards, water companies, andiays authorities.

Special Area of Conservation. An area which has been given special protection u
GKS 9dzNBLISIY ! yA2yQa | loAdlFda 5ANBOG

Sediment particles, often mainly of quartz, with a diameter of between 0.063mm
2mm, generallglassified as “fine', ‘'medium’, “coarse' or “very coarse'

An ecosystem in the mido high intertidal zone which is vegetated by galierant
plants

An area in which transported sediment is dspied and accumulates over time

An area from which sediment is derived and becomes availableansport to a
sediment sink.

A plan providing a largecale assessment of the risk to people and to the develope
historic and natural evironment associated with coastal processes. SMP2 refers
specifically to the second generation SMP.

Sediment particles with a grain size between 0.002mm and 0.063mm, i.e. coarse
clay particles but finer than sand

Special Protection Areén area of land, water or sea which has been identified as
being of international importance for the breeding, feeding, wintering or the migra
of rare and vulnerable species of birds found within the European Union.

Tides over a 14 day ped with highest tidal range between high and low water

Site of Special Scientific Interest (SSSI) National conservation designation given
of biological or geological interest in England, Wales and Scotland

The local change #ea level associated with a change in atmospheric pressure an
onshore winds. Surges may be either positive (higher than predicted astronomice
level) or negative (lower than predicted), and typically have a duration of a few hc
to a few days
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Term

Definition

Strategy Plan

Tidal range
Tide

Tide levels

Tidal prism

Training walls

Transgression

Turbidity maximum

Up-drift

Wave Height

A long term documented plan for coastal management, including all necessary w
meet defined flood or coastal defence objectives for the target area. It is designec
provide the basis for decision making and action related to the pimviand
management of flood or coastal defences. Strategy Plans develop the policies
recommended in SMPs by defining the preferred approach to shoreline managen
requirements over a 100 year period.

Microtidal < 2m; Mesotidal 2m4m; Macrdidal >4m; Hypertidal > 8m
The rise and fall of the sea caused by the gravitational pull of the moon and sun.

(1) High astronomical tide (HAT), lowest astronomical tide (LAT): the highest and
lowest tidal levels, respectively, which dag predicted to occur under average
meteorological conditions.

(2) Mean high water springs (MHWS): the height of mean high water springs is th
average throughout a year of the heights of two successive high waters during th
periods of 24 hours (apprarately once a fortnight) when the range of the tide is
greatest.

(3) Mean low water springs (MLWS): the height of mean low water springs is the
average height obtained by the two successive low waters during the same perio

(4) Mean high water neaps (M¥N): the height of mean high water neaps is the
average of the heights throughout the year of two successive high waters during
periods of 24 hours (approximately once a fortnight) when the range of the tide is
least.

(5) Mean low water neaps (MLWNe height of mean low water neaps is the aver:
height obtained by the two successive low waters during the same periods.

(6) Mean high water (MHW), mean low water (MLW): mean high/low water, as sh
on Ordnance Survey Maps, is defined as the arithermregan of the published values
of mean high/low water springs and mean high/low water neaps.

Volume of water entering and leaving an estuary during each tide, i.e. the differer
between low water volume and high water volume.

A walltypically constructed of rubble or masoriy constrainor guide themovement
of an intertidal or sukidal channel.

A rise in mean sea level responsible for landward movement of the shareline

Location of high corentration of suspended sediment in an estuary; associated wi
fresh / seawater mixing with vertical and horizontal salinity gradient resulting in
residual vertical circulation and flocculation of suspended sediment. Location vari
during the tide and wh variations in river flow.

Longshore drift is the movement of beach materials along the shore, if a location
described as wlrift; it is located further up the sediment pathway (closer to the
sediment source) than an alternative area; theopite of downdrift.

The vertical distance between a wave crest and the next trough.
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Executive Summary

The Lune Estuary is located the eastern side dflorecambe Bay in subell 11c The River Lune has a large,
largely rural catchment which extends northwards to the Howgill Fells, eastwards to Yorkshire Dales, and
southwards to the Forest of Bowland. The northern and eastern parts of the catchment are relatively steep
but there are significant areas of low grouimdthe lower part of the catchment around Lancaster,
Morecambe and Garstangheestuarylength betweerthe mouthandthe normal tidal limit at Skerton

Weir, east of Lancasteis 12.8 kmTheestuary mouth faces west towards Morecambe Bayibut

constraned by the resistant sandstone outcrops at Sunderland Point and Plover Hill, both ofandich

capped by glacial till.

The outer reaches of thestuary are characterised by large intertidal areas and a meandering low water
channel.Beyond theestuaryentrance the low water channel crosses an extensivetitd delta and enters
the Lune Deep in Morecambe Bdwo large areas of saltmarsiecur in the middle to outer estuary at
Glasson Marshnd Lades MarsiThese areaare of national and international caervation importance and
form part of the Morecambe Bay SSSI, SAC, SPA and Ramsar site

In common with Morecambe Bay, the Lune estuary experiences a rAidatoegime and both flood and
ebb flows are relatively stronghe estuary is flood dominant anidlal bores are common on the upper
Lune Wave actiorwithin the estuary is limited byockyscars at the mouthOutcrops of esistantrocky
materialalso occuon the bed of themiddle and inneestuary bedandcreates shallow aredehown locally
I aord®.®

The estuary has bediiling with sedimentthroughout thelater Holocene Morecambe Bay and the Irish Sea
provide the main sources of sediment to testuary, although some fine sediment is also supplied by the
Lune and by localised cliff erosion nélae mouth.The estuary had probably reached a condition of dynamic
equilibriumby around 1838, butdilowing the constructiorof training walls within the middle estuary to
improve navigation access to Lancaster, this balance was disrupted, causintpvapetial patterns of
accretion and erosion. A new equilibrium was believed to have been reached byaltBsbhighfurther
accretion has occurred since, albeit at a slower rd@te training walls ar@ow not maintained and the low
water channel is likg to re-establish meandering behavioim the futureunless maintenance measures are
re-implemented.

The long term SMPvisionfor the Lune is to continue to protect infrastructure and the historic city of
Lancaster, but other areas wilbt be defendedallowing occasional inundation and natural evolution. There
is uncertaintyaboutthe impact ofcontinuingerosion at Sunderlanddit on the wider Lune Estuaryhd@
SMP2 concluded that it will be increasingly unjustifiable to mairdafiences around theiNages of
Sunderland andb the south ofGlasson Dock, and further studies are required to refine the shoreline
management policies fahese areas ithe medium and longer term&Vithin the middle reaches of the
Lune, training walls which once constrained the channel are becoming increasingly ineffective.
Consequently, where the channeliiereasingly free to meandgsaltmarsh erosion is occurringowever,

as there are limited i@as of land or property at riskhe SMP2 policy is No Active Intervention in the middle
reachesThe city of Lancaster is located in the inner part of the estuary where there has been significant
development on the flood plain. There are also large histt landfill sites on both banks of the estuary in
the inner estuary. The SMP2 policy in the inner estuary is therefore Hold The Line in all three epochs.

Within the context of flood and coastal erosion risk management across the Cell 1yribEstuary has
relatively high risks in relation to assets on the flood plain of the estumaynlyin the inner estuary. The
previous Lune strategy studies were undertaken about 10 years ago, prior to implementation of flood
defence schemes at Lower Lancasted adaptation measures at Sunderland Village. Large lengths of the
estuary now have a NAI policy in the SMP2, which recommends more detailed studies and development of
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an updated long term strategy to assess risks related to the polices and develop &ofrtst into
practice.

The outer part of the estuary is reasonably well monitored at present but there are major gaps in data
coverage for the middle and inner parts of the estudrgpographic, bathymetric and sediment monitoring
needs to be extendeth order to assess and predict the impacts of deterioration of the training walls and sea
level rise As the walls fail the estuary is likely to return toward a more natural meandegigie with
implications forsaltmarsh erosion anstability of flood defences There is a requirement to a@hin a better
understanding of the physical processeediment regime and likely loigrm morphological evolution of

the estuaryas it returns to a more natural statBue to the strong coastal process linkages leswthe
LuneEstuary and he soutlern partof MorecambeBay; it is recommended thasome of thefurther studies

should beprogressed jointly with othestudies inMorecambeBay.
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1 Introduction

This report summarises the existingderstanding of the Lune Estugfigurel.l). It draws on information
from the second round SMP, the Cell Eleven Tidal and Sediment Transport Study (CETaSS)mndsothe
recent studies. It provides a summary of:

1 The physical processes and evolution of the estuary;
The SMP policies for the estuary;

1

1 The existing monitoring data;
1 Gaps in understanding; and
1

Recommendations for further monitoring, additional studies asdew of floa risk ratings and SMP
policies

This report forms one of a series of similar reports for the major estuaries on the coast of North West
England.

Scale (km)
SCOTLAND

I .
0 20 40 60

ENGLAND

Isle
of Man

Estuary

IRISH

SEA
Liverpool

Bay

WALES ) ¢

S

Figurel.l Location of the Lune Estuary
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2 Coastal Setting

The Lune Estuary is located within Morecambe Bay ircelld1cwhichextends from Rossall Point,
Fleetwood to Hodbarrow Point on the west side of the Duddon est(lgure2.1).

\
A 2 N Scottish Border ‘N
\

Hodbarrow Point

Walney Island
\ LuneEstuary
Morecambe @ Eswary
Sub-Cell 11¢ Bay
Rossall Point
Estuary
Irish Sea
Blackpool
Sub-Cell 11b Robie Estuery
Southport
Sub-Cell 11a
Liverpool
Great Orme's Head
Mersey Estua
. yd Estus 3 Dee Estuary
Legend Chester
Coastal flood risk area under
extreme events, Environment 0 10 20 40
Agency Flood Map, 2008 ) Kilometres

Figure2.1 Overview of Cell 11 study area, showing SMPzsllilfrontages (source: Halcrow, 2010c).

The River Lune has a lar¢grgely rural catchment which extends northwards to the Howgill Fells, eastwards
to Yorkshire Dales, and southwards to the Forest of BowlBigi{e2.2). The northen and eastern parts of

the catchment are relatively steep but there are significant areas of low ground in the lower part of the
catchment around Lancaster, Morecambe and Garstangif@ mentAgency 2009).
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Figure2.2 The River Lune catchment, showing the main urban areas and general extent of the intertidal zone. Source:
modified from Ordnance Survey Open Data, after Pye & Blott (2013).
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3 Estuary Review

3.1 Description

The Lune estuarfFigure3.1) extends 12.8km through low hills, from the mouth to the normal tidal limit at
Skerton Weir, east of Lancaster (Halcrow, 2004). The open estuary macitig fvest into Morecambe Bay,

is constrained by the resistant sandstone outcrops at Sunderland Point and Plover Hill, both of which are
capped by low glacial till (boulder clay) cliffs and scars (Halcrow, 2010e).

i3

x »
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(Halcrow, 2010c)
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11c.3 'Lune Estuary' |
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452000 , ,
339000 340000 341000

Figure3.1 Limits ofthe Lune Estuary and SMP Policy Unit 11.c.3
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The outer reaches of the Lune Estuary are characterised by large intertidal areas and a meandering low
water channel. Two large areas of saltmarsh are located in the esteary, Glasson Marsh south of the
channel and Lades Marsh to the north. A causewsay which floods at high tideas been built across

Lades Marsh linking Overton and Sunderland. Bazil Point is an area of higher land, with till cliffs exposed at
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the eguary shore (Halcrow, 2010c). Beyond the entrance limits of the estuary (as defirggline3.1), the
low water channel of the Lune crosses an extensivetat#d ddta and enters the Lune Deep Channel in
Morecambe Bay.

Within the middle reaches of the estuary, training walls constrain the channel and large areas of saltmarsh
have formed. Within the inner reach, intertidal areas are more limited and the channelfis@dnThe

intertidal flats and marshes located within the estuargre considered to be stable in terms of mudflat and
saltmarsh areas (Halcrow, 2004). Resistant material located within the estuary bed creates shallow areas
1Y26Y a4 WC2NREAQ o1 FfONRBGI HAmMN

The low water channel is sinuous and historically has shown unstable behaviour. In the mid estuary training
walls have been constructed to constrain channel movements (Inglis and Kestner, 1958) and this has assisted
the stability of marshesand mudflat Ay GKS aeadSyYy 2¢0SNJ KS LI ad OSydd
However, the training walls are not maintained and the low water channel is likelydstadblish

meandering behaviour to trend towards its ptieining wall form in future (Halcrow2010c).
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importance and forms part of the Morecambe Bay SSSI, SAC, SPA and Ranksgusage?).
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Figure3.2 Nature conservation designations and reserves in and surrounding the Lune Estuary.

The shoreline management plan (SMP2) (Halcrow, 2010a) estimated that there would be about 8,800
residential and 1,000 noeresidential properties along with around 1,800ha of agricultural land at risk in the
long termif there werea No Active InterventiofDo Nothing) approach to flood and erosion risk
management. Compared to the other North West Estuaties] uneestuary rankthird in terms ofthe
numbers of properties at riskafter the Wyre and Ribble
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