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Ecaeengineering of hard defence structures is advisable due to

their potential adverseimpacts on the natural environment

The construction of hard coastal defence structures such as breakwaters,

groynes and seawallsmay have multiple, negative impacts on the native
environment

1) Theaddition of an artificial hard-substrata habitat to a soft-sedimentary
environment

Rocky habitats support very different communities compared to soft
sedimentaryenvironmentsand may have been fully absentin the areabefore
the constructionof the defencestructure. Also,the artificial hard structure may
differ greatly to natural, rocky shores The speciesassemblageshat colonise

artificial structures may thus be very different to both, soft sedimentary
environmentsand naturalrockyshores

A natural, diverseboulder shore on the Isle of Man (left) comparedto an artificial defence

structure,a boulderbreakwaterat Rhoson Sea,Wales(right). Theartificial defencestructures
supportsveryfew species



Ecaeengineering of hard defence structures is advisable due to

their potential adverseimpacts on the natural environment

Furthernegativeimpactsinclude

2) Changesn the hydrodynamiaegimein the soft-sedimentaryenvironment
from exposedo moreshelteredconditiors

A changefrom exposedto sheltered conditions resultsin shifts in grain size
distribution, particularly on the landward side of the defence structure. Fine
sandy habitats will support very different species assemblagesto coarse
habitats The construction of defence structures thus often changesinfaunal
species composition adjacent to the structure, due to changes in
hydrodynamicsDuringthe URBANIproject, surveysalongseveralstudieshave
confirmedsuchimpactson infaunalcommunityassemblages

Sheltered Landward Exposed Seaward

The landward sides’ of-defence structures tend-to accumulate fine sediments; whilst the.seawe
sides-are usually characterised byan accumulation of: coarse sediments.
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Ecaeengineering of hard defence structures is advisable due to

their potential adverseimpacts on the natural environment

Furthernegativeimpactsinclude

3) Theaccumulationof detrital material

Material produced by the fouling organismsthat are growing on the hard
structures and/or re-direction of detrital material produced elsewhere may
accumulate on the soft sediment surrounding the structure These
accumulationsrot, smell and can lead to large numbers of flies, negatively
impactingthe amenityvalueif the adjacentshoreline

Detrital material such as macroalgae tend to
accumulatearound defencestructures This may
negatively impact the infaunal communities
underneath

4) Thefaclilitation of the introductionand spreadof invasivenon-native species

Hardstructurescanact assteppingstonesfor specieshat are not nativeto the
surroundingenvironmentand may haveprofoundeffectson the native biota.

Sargassunmuticum

Crassostregigas

Nornnative species may proliferate on or in close proximity to the defence structures



Possibilities of eceengineering of hard defence structure to

minimise impacts on the surrounding communities

Changesn the designof coastaldefencestructuresto reducenegativeimpacts
on native communitiesare possiblein an ecologicabnd costeffectivemanner.

1) Increasdhe porosityof the defencestructure

This may reduce the changesin hydrodynamicsand allow more natural flow
conditionsbehind the structure, which in turn may lower impactson the soft
sediment communities Of course, this option needs optimisation as more
porousstructureswill alsoattenuate waveactionto alesserextent

Plymouth Breakwater (Photo J. Jackson). A bouldergroyne




Possibilities of eceengineeringof hard defence structure to

minimise impacts on the surrounding communities

Changesn the designof coastaldefencestructuresto reducenegativeimpacts
on native communitiesare possiblein an ecologicabnd costeffectivemanner.

2) Usea combinationof & & 2ahdidéK | &lkBigeeringsolutions

Soft engineeringmay provide an ecologicalsolution in some areas These
include saltmarshesor biogenicreefs (e.g. oyster and musselbeds, or beds of
reef-buildingtube worms) Theymay offer important coastalprotection services
asthey breakwaves,retain sedimentand reduceerosionin coastalareas They
may cementtogether semimobile cobblesandboulders

Such soft engineeringoptions may not be able to solely fulfil full coastal
protection, but may in placesbe a suitable addition to hard structures A
combinationmay be the preferred coastaldefencescheme whichwould reduce
iImpacts on soft sedimentary habitats by increasing shore stability and
decreasingvaveaction

Thehoneycomlworm Sabellariaalveolatamay aid in coastalprotectionthroughthe reduction
of waveactionandretain sedimentin coastalareas



Possibilities of eceengineeringof hard defence structure to

minimise impacts on the surrounding communities

Changesn the design of coastal defence structures to reduce negative impacts
on native communities are possible in an ecological andeffsttive manner:

3) Add microhabitats for grazing molluscs to help reduce algal cover and
detritus production

When the defence schemascludehard defence structures, it is desirable to
increasesurfacerugosityand microhabitat availability of the construction
material. Poolspits and creviceare often used asursery area®y grazing
molluscghat help to rapidly reduce algal covarhich in turn will decrease
detritus production. This results in other secondary positive effects as it makes
structures less slippery and therefore safer for amenity dere information

on how microhabitats can be incorporated during or after the construction
phase can be found in the hasatructure illustrated guide (Firth et al. 2012).

Smallpits are easily colonisedby grazing molluscssuchas the periwinkle Littorina saxatilis
(left). Grazersmay reducealgal coverand resultant detrital material on hard structuresand
their abundancecan be easilyenhancedthrough the provisionof microhabitats Pits can be
drilledin breakwaterblocksasin caseof the PlymouthBreakwater(right) andwill be colonised
by manyspeciegmiddle)



