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1. Introduction

1.1. Overview

In a letter dated 2™ October 2021 An Bord Pleanala (ABPhade Galway Harbour Compan@HGQ
and the consultingengineersappointed by GHCfor the Galway Harbour ExtensiaiGHE) TOBIN
aware of issues raised kthe National Parks and Wildlife ServiceRW$ in its review of the
Compensatry MeasuresReport (CMR) (dated 25" April 2019 prepared on behalf of the GHC
concerning thadmpacts onhabitats due to the propose@HEproject Theissues raisedre outlined
by NPWShn a letter dated3™ August 2021In the letter, which is included iAppendix Abelow, NPWS
requested GHC to make a submissiomesponse to the issues raiseékheissues raisetty NPWSn
the letter were:

Yuestions outstanding as to tlseale of the benefitshat will arise from some measures, and the
precise nature of théegal arrangementsthat are to be implemented to ensure lotgrm
effectiveness and sushabilityQ &

The letter requestedclarification as to the scope of the measuresSpecifically, clarification was
requested orwhetherthe CompensatoryMeasures wergroposedin relation ta

Hdverse effects that will arise solely as a result of the prapdsselopmerX, or in relation to
adverse effects arising in combination with the earlier habitat losses that océu€2ekbpic A

The NPWS also sought clarification with respedhtomeasures proposed fand the assessmest
undertaken for

1 PerenniaMegetation ofstony banks[1220]- TopicB
1 Reef[1170]and Mud and Sand Flatt140]- TopicC
1 AtlanticSalt Meadows GlaucePuccinellietalia maritimae TopicD

The NPWS also sought clarification regardingoifoposed
1 Long Term Management of the Sit€opicE

On 29" November 2021GHCheld a consultation meetingith NPWS in order to ensure that there
wasa clear understanding of the issueaisedin the letter. Duringthe discussionsNPWS provided
advice and made recommendationa amendments to th&€€ompensatory Measuresnd highlighted
further survey work and assessmemexjuiredto address thelopicsraised To keep NPWS appraised
of GHC progressn amendments,survey work and assasents and to gainfeedback and final
approval of the measures to be included in fireal CompensatoryMeasures Plan (CMR)additional
consultation meetings ere held on the 8" of December 2021 anthe 3", 18"and 22 of February
2022.

1.2. Purpose othis Report and Report Format

The purpose of this document is to provide responseAB® and the NPWS arising from thewsS
requests for clarifications outlined in the letter (dateff August 2021) while taking into account
advice and recommendations mado GHC by NPWS during consultation discussitisreporthas
beenused to inform the finalisation of the CMP.

The NPWS questions and requests for clarification with regafopicA thoughTopicEpresented in
the letter (dated 3 August 2021) arprovided in the tables iSection2 through Section6, alongside
brief summary responses.




ForTopic B TopicCand TopicD technical responses to the questions and requests for clarifications
are presented respectively Bection7, Section8 and Section9.

The full set ofCompensatory Masureghat areincluded inthe final CMP are listed iBection10and

are contained within the CMP report duly 2022, submitted herewithAn Bord Pleanala (ABP)
conducted an Appropriate Assement (AA) of the Galway Harbour Extension (GHE) and concluded
that the development will cause

9 Direct and Permanent Loss of 5.93ha of [1170] Fucoid Dominated Reef habitat and [1140]
Mud and Sand Flat habitat of the Galway Bay Complex Special Area efv@atioa (SAC), and
the,

1 Loss of perennial vegetation stbny banks [1220] (0.35 ha) due to the sheltering effect of the
harbour extension will also have a significant adverse effect on the integrity of the SAC.

The AA alsauled out beyond reasonable scitific certainty any significant effect to any other
Quialifying Interests of the Galway Bay Complex SAa@yotherSACs.

The AA alsouled out beyond reasonable scientific certaimtyy significant effecsto the Galway Bay
Special Protection Area (8Porany otherSPAs.

The Compensatory Measurdsr the GHE development will provide:

1 17.790 ha of the Intertidal habitat at Mweeloon which equates to a compensatory ratio of
3:1{e.17.790 ha : 5.930 ha)

1 0.844 ha of thestony bank atTawin West which equates to a compensatory ratio of 2.411 : 1
(.e.0.844 ha : 0.350 ha)

During consultation meetingdPWS requested GHC to undertake a series of surveys at Tawin west
and commission a technical note on coastal erosion and flood risk iardee responses to address
these requests are presented $ectionl11 below.

It should be noted that théinal CMP also includes details of actions (terrAedompanying Measurgs
that will be implemented by GHC to supplement the Compensatory MeasuresAddoenpanying
Measuresare detailed in full in Section 3 of the CMP. Together the Compensatory Measutes an
Accompanying Measurasill also provide additional environmental benefits in the Tawin West and
Mweeloon areas. These environmental benefits are detailed in full in Section 4 of the CMP.

The Accompanying Measures proposed in the Ridlhhelp manage presures affecting the habitats
and improve the Conservation Status of the habitats area at Mweeloon and Tawin West

The historic development of the Galway Harbour Enterprise Park (GHEP) in #i®9@lunder
planning permission reference number 68/&suted in the loss o§omeareas of Intertidalstony bank
andsalt marsh habitats. The area$ habitatlost due to the GHEP are:

I 8.580 ha of Intertidal habitat
1 7.390 ha ofalt marsh and
1 0.280 ha oftony bank.

117.790ha (65%) of the 27.331ha of Intertidal at Mweeloon and
0.844ha (75%) of the 1.124ha of stony bank at Tawin West is allocated for compensatory measures.




Adjacent to the Compensatory Aredle following Accompanying habitat aréawe put forward to
address these historic losses;

1 9.541haof Intertidal habitatat Mweeloonwhich equates to aatio of 1.11: 1 (.e.9.541ha :
8.580ha),

1 14.468 ha ofsalt marsh habitat at Mweeloon and at W& West which equates to a
compensatory ratio of 1.96 : 1€.14.468 ha : 7.390 haand

9 0.280 ha oftony bank at Tawin Wesitvhich equates to a ratio of 1 : 1€.0.280 ha : 0.280
ha, without countinghe 3.111 haof stony bank habitat at Mweeloon)

1.3. Summary

Topic A- Scope of Measuredn a letter (dated I March 2022) ABP confirmed to NPWS tta
adequacy ofCompensatory Masures should be considered fitiose habitats impacted by the GHE
only.

The incombination assessment presented in the original NIS that was prepared for the GHE dealt with
the Galway Harbour Enterprise PaBHEP). Habitat areahich are subject td.ccompanying Measures
have been allocated to address historic Essssociagd with GHEP.

Topic B- Perennial vegetation ofstony banks[1220]: Of particular note are the changes to the
compensatory habitat aregresented in the CMBased on recommendations made by NPWS.

In summary; the Compensatory Aszautlinedin the CMR includian area of lands and shoreline at
Lurgan Island andlweeloonthat contain Intertidal andtony bank habitatsseeFigure 12. The stony

bank habitat areat Mweeloonextendsall along the northern shoriiom Tawin Island, through Lurgan
Island and as far as the eastern limit of bempensatory Aredt was recommended by the NPWS that
rather than using thestony bank habitat at Mweelooras compensatry habitat an alternative more
suitable area of stony bank habitatlocatedto the west of the Mweeloon Compensatory Arba
included in thefinal CMP Following landowner negotiations and a series of surveys undertaken on
behalf of GHC, an area (herein referred to as Tawin West) was selected for inclusion in tiaRBIP.
and Kany Solicitors confirmation regarding the new Land Purchase Agreement (Tawin West) is
included in Appendix O:he MweeloorCompensatoryAreaand the Tawin West Compensatory Area
that are included in thdinal CMP(dated 05.05.2022 are shown inFigurel1-1. The Compensatory
Measuredor stony bank habitat are presented in full in Section 2.2 of the final CMP and summarised
in Section10 below.

At Tawin WesCompensatry Measures will be set in place tegulategrazing tareduce overgrazing

and dunging and to a lesser extent, poaching of the habitat. There will be no grazing between the April
15tand the AugusB1®'. A light grazing regime will be implemented between the Septertihand the
March31% at a grazing intensity of between 0.5 to 1.0 LU per hectare.

The landoutside of theareas ofstony bank habitats within the Compensatory Area at Tawin West
comprise coastal grassland asalt marsh habitat. These areas will be subject to the same gyazin
regime outlined above which will benefit both the vegetation and birds of the area.

29.541ha (35%) of the 27.331ha of Intertidal at Mweeloon and 0.28ha (25%) of the 1.124ha of stony bank at
Tawin West is allocated for the Accompanying Measures.




It should be noted that whilehie stony bank habitat arean the Mweeloon Compensatory Area has
been replaced bystony bank at Tawin Westas compensatory habitat these habitat areas at
Mweeloon are included in the finaCompensatory Measuresionitoring and actionsprogramme
Specificallyas part of the programme, GHC will undertake a series of actions at Mweeloon that will
complement the Compensatory Measures. The axgtjowhich are referred to aséiccompanying
Measuredn the CMPRwill help improve the Conservation Statusstany bank habitat at Mweeloon

Other Accompanying Measurgsesented in the CMP willsohelp improve the Conservation Status
of other habitats, includingntertidal habitat salt marshandstony bank at Mweeloon, andalt marsh
andstony bank at Tawin WestT heAccompanying Measurese detailed irSection3 of thefinal CMP
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Topic C- Reef [1170] and Mud and Sand Flats [114B8pllowingconsultationdiscussions it was
confirmed to NPWS that the measures to be employed as part of the @\@ntrol the invasive
tunicate Didemnunmwill evolve depending on resul&tcand that the efficacy of the treatmentiwbe
checked shortly after use and repeated if necessary to ernhatesatisfactorycontrolis achieved.

It should be noted that the response Topic (oresented belowalsotakes into consideratioreports
prepared for ABP by DBastreriof Marine Planning Matters Environmental Consulting Ltd, ttued
request for further information issued to GH§ ABP. Theeports prepared by DrBastreri(dated
September2019and February2020) were issued to GHC by ABPI5iDecember 2021

In the Sptember 2019%eport, Dr. Bastrerioutlined the findings of hiseviewof the CMR (dated 25
April 2019) Based on the findirgpf the review, ABAssual arequest for further information (RFI) to
GHGon 7" October 2019n relation to10 points In response to thiRF) GHC issued report to ABP
on 19" December 201%tled Compensation Reply to Further Information.

The report prepared by DBasteri (dated February 202@ssessed theCompensation Reply to
Further Informatiorreport (dated 19' December 2019)n summaryDr. Bastrericoncludedhat there
were no outstanding issues for 9 (of the 10) questions raise@iBPDr. Bastrericoncludedhat issues
remainedrelated to the sampling strategy put forward by GHC fmnthic habitatsand made
recommendations regardintpe sampling strategy. These recommendations have limgtemented
when preparing the response fopic C

TopicD - Atlantic Salt Meadows GlaucePuccinellietalia maritimag:

Following discussions withPWSt wasagreed that Atlantic Salt Meadowsould be includedas part of
the Accompanying Measurexd the CMP

Following close consultation and discussions with the current owardslessee®f the lands at
Mweeloonthe proposed grazing regime for the area, the implementation ofalight grazing regime
between the Mayl1® and the Octobe31%, will be followed. Grazing of the habitats during these
months will be closely monitoreith order toensure that a favowable conservation status is achieved
for the salt marsh habitat

As noted above folropic Babove there will be no grazing at Tawin West between the Apriand
the August31®, with a light grazing regime implemented between the Septenifeand the March
31%. The landsoutside of theareas ofstony bank habitats within the Compensatory Area at Tawin
Westwhich comprise coastal grassland agsalt marsh habitatwill be subjetto the same grazing
regime.

Topic E - Long Term Management of the SitdtNPWS require certainty around thelongterm
management of theCompensatory Areaand certainty around the implementation of the
management measures set out in the CNBHChas entered intocontractk forthe purchaseof the
required lands andcontrol of the aquacultue licences,subject to planning so the longterm
implementationcanthen be achieved by condition in tle planningpermissionfor GHEwvhere the

role of and therelationship between the applicanthe Local Authority anBlIPWS isetout andthe
requirements for annual repostetc. are all clarifiedIn line with the requirements under this
condition, NPWS would receiveeports after same have beesubmitted to the relevant planning
authority and theravould be provision for annual meetings especially if there are issues which require
resolution on site.

Annual Reports on the Implementation of the Compensatory Measures Plan will be prepared and
subnmitted to the Planning Authority and to NPWS/ DHLGH. The Annual Report will include a section
describing monitoring activities, results and any recommendations arising for the adaptation of the

Compensatory Measures, in view of the monitoring results.pteposed that Annual Meetings with




the Planning Authority and NPWS/DHLGH will be convened to discuss the Annual Reports and any
modifications/ adaptations that are recommended, for their approval. If matters of significance arise

in the intervening monthghat may warrant more immediate amendment of a compensatory measure

as permitted under lease conditionapproval of same will be sought by correspondence or by an
extraordinary meeting, the latter on request

Compensatory Measures Plan Implementation

A % /4 A x

LG A& SELISOGSR GKIG GKS AYLXE SYSyidlidazy 2F (GKS / a
the planning authority for the Galway Harbour Extension

The envisaged implementation approach is that an annual report will be prepared by Galway Harbour
QRYLIlIye 6aDI/é¢0 YR GKSANI aLISOAIIfA&AG GSIFY Ay NB
compensatory measures areas, adjacent areas of accompanying measures and additional
environmental benefits, all in line with the CMP.

This annual report will be mitted to GCC.

The planning authority (GCC) is expected to determine the methodology and procedures for
implementation, including the circulation of the annual report to the relevant stakeholders, one of
which will be NPWS, and perhaps Galway County €loamd others as GCC consider appropriate.

It is envisaged that the implementation will include an annual meeting of all of the stakeholders,
including GHC, and will allow for more frequent meetings if required.

The implementation is expected to includitesvisits at appropriate seasonal times by the relevant
stakeholders.

For example, there may be a site visits in early Spring and again in September before and after the
appropriate growing seasons on the lands.

The annual report will then be submitted @CC before the year end in order to allow time for GCC,
NPWS and other relevant stakeholders to review the findings and make recommendations as required
ahead of the next spring season.
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2. TopicA - Scope of Measures

Table2.1: NPWSObservations onScope ofCompensatoryMeasuresPresented in CMR.

was requested as to whether the compensatory
measures are proposed for the losses/effects arising
the SAC as a result of the current proposed developn
alone orin combination with losses/effects arising on tl
SAC due to the reclamation of land irethrea carried ouf
in the mid1990s to create the Galway Harbour Enterpr
Park.

Compensatory Measures should be consideredHose habitats impacted by th
GHE only

Thein-combination assessment presented in the original NIS that was prepare
the GHE dealt with the Galway Harbour Enterprise PGHEP). Habitat ared
which are subject toAccompanying Measurdsave been allocated to addres
historic losses associatedtivGHEP.

NPWS Key Message Summary Response Technical
Response
In the NPWS letter date®™ August 202} clarification | In a letter (dated T March 2022) ABP confirmed to NPWS ttiet adequacy of N/A

11




3. Topic B- PerennialVegetationof Stony Banks

As outlined irSectionl1.2 above,the CompensatoryAreain the CMR(dated 25" April 2019 included
an area of lands and shoreline at Mweeloon containing Intertidal samaly bank habitatsBasedon
NPWSdviceprovided to GHC during consultation meetings alternative area adtony bank habitat
more suitablefor inclusion in theCMPwas identifiedat Tawin Westtb the west of the original
CompensatoryArea). The Compensatory Measures proposed for gheny bank Habitat at Tawin
West, which are presented in detail in Section 2 of the CMP, are summariSedtion10 below.

The stony bank habitatwithin the Mweeloon Compensatory Aradoes not formpart of the GHE
compensatory habitat arebut will however benefit from a series of actionso be undertakenat
Mweeloon that will complement the @npensabry Measuresof the CMPand help improve the
Conservation Status sfony bank habitat atMweeloon TheAccompanying Measurese detailed in
full in Section 3 of the CMP.

Table 3.1 below relates to NPWSjuestions and requestior clarification(asoutlined in the letter
dated 3 August 202) on stony bank habitatsincluded in theMweeloon Compensatory Area
presentedin the CMRTable 3.1 alsoindicates where in this document technical responses to the
guestions and requests for clarifications are presented.

During consultations with NPWS, requests were made of GHC to coomradschnical note on the
flood defencegqrevetment)and coastal processes at Lurgan Island and in Mweeloon Lagben.
conclusionsaand recommendationsf the technical note are presented irable3.1. The detail from
the technical note isnsertedin full at Section 7.4of this reporti.e. Sectiors 7.4.1 to 7.4.5 inclusive

During consultationdNPWSalso requestedsHC to undertake a series of surveys at Tawin west and
commission a technical note on coastal erosion and flood risk in the area; responses to address these
requests are presented iBectionl1 below.

12



Table3.1: NPWSObservationson Topic Band GHOesponses

NPWSObservation

Summary Response

Technical Response

It was outlined irthe NPWS letter
dated 3 August 2021that Xthe
on-going issue of shingle removg
which exacerbates destabilisatic
of the shingle ridge, has not beg
addressed. Furthermore,
preventing shingle rewval within
the footprint of the proposed ares
for compensatory measures w|
not be adequate on its own ti
protect the habitat or preserve thq
ecosystem functions it provides ¢
a barrier between the open se
and the lagoon.

It wasdiscussed with NPW8at human shingle removas not occurringat the Compensatory
Area as presented in theCMR (dated April 2019. However, natural accretion and erosi
eventsare ongoing in particular during extreme weather events.

During consultatiomliscussions with NPWiBwas outlined by GHC thateasures presented i
the CMRallow forthe management of the hakitts and the prevention of futureremoval of
shingleby humars which will contribute to the functioning of thestony bank as abarrier

between the sea and the lagooithis willhelp to maintainthe existing natural pragsses of
erosion and successi@md the existing tidal regime in the area, helping achievdakieurable
conservationcondition It was also outlined thatagulatng grazingvill reduce over grazing an
dunging andlto a lesser extent, poaching of the habijtali of whichwill allow the habitat to be
enhanced

During consultation discussigri¢PWS noted that while the measures proposed in the CMH
be beneficial to other habitati the areathe stony bank habitat needs to be improved abo
its current status and concesnwere expresse@n whethermeasures athe area in question
canprovide any further material improvemerit wasagreedwith NPWShat the areaof stony

bank habitats at Lurgan Islamgbuld be replaced bgn alternativeareaof stony bank habitat
more suitable for improvement The alternative area lies to thwest of the original
CompensatoryArea and isreferred to as Tawin WesbDuring consultation meetingNPWS
requesked a series of surveys to be undertaken at Tawin West. The key findings of thess
are presented irbection 7.2.1

In addition to the survey work at Tawin W&SHC commissi@d a technical noteof coastal
erosion and flood Risk the area The technical notes presented inSection7.4 below.

As a direct result of using an alternative areatohy banks as compensatory habitat, Lurgd
Island is no longer required to provide such compensatory habita¢ése habitat areas g
Mweeloon are however included in the finalo@pensabry Measures programme
Specifically, as part of the programme, GHC umitlertakea series of actionat Mweeloon

that will complement the @mpensabry Measures and wihlielp improve the Conservatio

Section7.1.1
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NPWSObservation

Summary Response

Technical Response

Status ofstony bank habitat atMweeloon It was also agreedthat GHC would undertak
annual monitoring of the spatial extent of thony bank habitatand sea defences at Lurgs
Island.

XCompensatory MeasuresPlan
does not state the nature of thi
action that will be undertaken tq
prevent the removal of sedimen
only that such prevention wil
occuiX

Once thedevelopment is permittedGHC willrepair/ maintainfences and gates along th
boundary of the land purchase aregtsMweeloon and Tawin Wegt prevent trespass. As GH
will own the land, it will put padlocks on external gates and only allow individuals who lea
land for agricultural purposes access to them, thereby preventing any potential for remag
cobblesetc. in the future. Infornation signs will also be erected at selected locations along
site boundaries to inform the public of the objective of the project and warn against tres
and the removal of material from the shore.

N/A

XSecondly, no evidence has y
been provided hat this cessation
on its own, will in fact be sufficier|
to protect the habitat or to
preserve the ecosystem functior
it provides as a barrier betwee
the open sea and the lago&n

GHC recognisethat the prevention of the removal of sedimerdn its ownwill not be
sufficient to protect the habitat or to preserve the ecosystem functions it provides as a b
between the open sea and the lagno

Section7.1.1

XBy preventing further extraction
the natural accretion processe
acting at the site may sult in an
increase in the total area ¢
Perennial vegetation of stony
banks at Tawin that may, in turr
constitute habitat recreation due
to restoration of the natural
processes. Such 4&eation could
be considered to be compensato
in nature. Unforturately, there is,

as yet, no evidence or informatig

GHC acknowledgghat the natural acretion of stony banks could constitute habitat fe
creation andintends to monitor thisHowever, i should be noted that th&Compensatory
Measuresdo not providefor habitatre-creation.

N/A

14



NPWSObservation

Summary Response

Technical Response

provided by the applicant tha
allows NPWS to come to a cle
view as to whether the propose
measures are adequate. NPV
would be happy to discuss with th
applicant the nature of the
information and anbysis required
to facilitate this<

X¢KS 1 L) AOFyi
to provide information/data ang
analysis to support its case that tt
cessation of sedimenemoval will
in itself be sufficient to facilitate
habitat re-creation at the site, ang
to develop any other mesures
that may be demonstrated to by
necessary by that analysis, in ord
to achieve sufficient compensatol
habitat reONB | (G A 2 ¥ X

...This analysis is teelshared with
NPWS for its review, as part of tt
package of Compensatol
aSl &adzNBaXx

X¢KS I LILX A OF y
programme is to be expanded {
include the monitoring of the
accretion of the shingle bar, and i

associated vegetation, in order {

GHC desnot purport that the cessation of sediment remoaid naturalaccretion will result
in habitat recreation at the sitenor are theCompensatory Measuredesigned for habital
re-creation.

The main aim of the&Compensatory Measurgwesented in the CMRr stony bank andsalt

marsh habitat is to improve the favourable conservation conditionf the habitats whilg
preventing the human removal of sediment arejulating numbers of stock that graze on
andreducethe lengthof the annual grazing season

As outlinedabove that while thestony bank habitat at_urgan Islanis not counted as part g
the compensatory habitat are&HC wilundertake a series of actiorss Mweeloon that will
complement the @mpensabry Measures and willelpimprove the Conservation Status
stony bank habitat atMweeloon It was also agreed that GHC would undertake ant
monitoring of the spatial extent of thetony bank habitatandthe defences at Lurgan Islar
will be monitored as part ahe final CMP.

The development of th€ompensatory Measurdsr the areaas presented in th€EMR(dated
April 2019 has been informed by a seriessifidies of theproposedcompensatoryhabitat
lands, site visits and survegad examiration of the state of these sea defencelhe original
surveys werearried out in 201While morerecent surveys were undertaken in the Sumn;
and Autumn of 2021Ths included surveys of the extent cdalt marshhabitat atMweeloon
and ground penetrating radar (GPR) survey at stany bank habitatareaat Lurgan Islantb
ascertain bedrock characteristics in the ardastail of the approach to monitoring is providg

Section7.1
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NPWSObservation

Summary Response

Technical Response

determine the success of th
YSI &dzNBk & LINR L2

in Section7.3. The information ad analysis arising from this ongoing monitoring will
shared with NPW.S

As outlined above was recommended by the NPWS tisiiny bank habitat located to the
west of the MweeloorCompensatory Area be included in the final CMP. Following lando
negotiations and a series of surveys undertaken on behalf of GHC, an area (herein refe
as Tawin West) was selected for inclusion in the CMP.

X¢KS [/ 2YLISyal i
Planis to be anended to specify
exactly what type of action will by
taken to ensure this cessation |
SEGNI OGAz2yX

Actions to be implemented to prevent the removal of sedimentg&rmmarisechbove

Section7.1

XThe Compensatory Measurg
Plan states that only sensitiv
repairs will be undertaken on th
sea wall due to the potentig
implications for the lagoon habitg
if these sea defences were to f{
into disrepair. However, such s¢
defences are likely to by
interacting with the natural
processes that sustain the stor
bank habitat and vegetatiot

As outlined abovgan alternative area oftony bank habitatat Tawin Wests included in the
GompensatoryArea. It should be noted, however, that annual monitoring of the spatial ex
of the stony bank habitatand sea defences at Lurgan Island aldbbe commissioned by GH

n/a

X¢ KS is tothe amended tq
include the undertaking of a stud
of the potertial implications for
the Annexed habitats of thi
removal, or maintenance, of th,

sea defences, with a view

To address this observation, GHC cassored a technical note on the flood defencs
(revetment)and coastal processes at Lurgan Island and in Mweeloon Lagawbpossible
future coastal pressures on this site and management of the coastal defences going fg
Theconclusiorandrecommendatiorof the technical note are presentdzklow while the full
technical note is presented fBection7.4 below.

Section7.1.4
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NPWSObservation

Summary Response

Technical Response

recommending the appropriats
course/s of action for achievemel
of their favourable conservatiol
O2YRAGAZ2YX

Thesea defenceevetment has failed to achieve its objective of protecting the shingle r
shoreline behind the defences at the western end of Lurgan Island. The revetmilér
continue tofail through displacement and lowering as the surrounding shingle is rem
under episodes of wavattack. It is not clear as to how much of this shingle bank has
pushed landward or washexkaward, but it is likely that heavier shgle material behind the
revetment has been displacddndward towards the lagoon forming a flattéower shingle
area. There is no evidence of significarbsion at the exposed seaward face of t
revetment nor is there evidence of shingle depositadong the face either. It is likely that th
shingle is transported around to the north side of Lur¢gland.

Therevetment is presently acting as a potential barrier to local deposition at this imme
location. The revetment, given its orientation, isly likely to be causing a local impact

sedimenttransport and there is no evidence that it has impacted on or represents an in
risk to the othersections of thestony bank shoreline at Lurgan Island or along the greg
Tawin and Mweelooshoreline areas.

It is recognized that this lagoon system asmhy bankshoreline areas needs to be dynan
to compete with the increasing pressures from future sea level rise and irededgrminess
and that hard engineering solutions are often not the most sustainable solution and ca
from being driend to being a foe.

This revetment is in place for more than 20 years and as such the lagoon has contin
function. In the mediunterm, this revetment will continue to be lowered and displac
therebyreducing its effectiveness as a coastal defence barrier. This gradual lowering
facilitate a morenatural sediment regime to function behind the defence. Given the cur
eroded state of the shinglddge behind the revetment, the sudden removal of this revetm
returning it to an unprotected staténtroduces unacceptable risk to the functioning
Mweeloon Lagoon, with the potential for completrosion of the shingle barrieif left
unprotected. This would allow more exposed wave conditionsriter Mweeloon Lagoor
and erode the inner banks of the lagoon and potentially alter tidal flowssadiment regime

within the lagoon.
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NPWSObservation

Summary Response

Technical Response

Given the highly sensitive nature of the Mweelo@gbon, thestony bank shoreline and thé
saltmarsh areas, all of which are qualifying interests of the Galway Bay SAC, decisio
the appropriate management measures for the coastal defences at Lurgan Island requi
careful consideration, backedby scientific understanding and analysis. The decision 3
whether the defences should be retained, maintained, strengthened, lowered, replace
removed altogethercannot bedetermined at this poinfas itrequires considerable furthe
studies over manyears so as to ensuseientific certainty as to the potential impact on tf
SAC of such measures. It is therefore stromgiyommended that no works to the se
defences be carried out at the present time, leaving thenthigir natural evolution, until 3
fuller scientific understanding of the implications of the managenugitions on the site car
be established.

Subject to the grant gblanning permission sughanagement and monitoring studigghich
will involve longeiterm assessment and monitoringvill be included as part of thg
commitments in the Compensatory Measures Plane future research and monitoring

the shingle bar at Lurgan lIsland andAweeloon Lagoon will be carried out by g
multidisciplinary team that includes within the teant@astalgeomorphologist. These futur,
assessment and monitoring studies will involve regular detadledreline topographica
surveys and bathymetric surveys, possibly utilising the current baseline stawnegcts, for
comparison purposes, photographigrseys of thecausewayerosion control armoured bloc
(ECAB units and ongoing monitoring of level and displacement of these units, det
hydrodynamic and sediment transport modelling studies of the local and wider

sedimentsampling and distribubin analysis, storm event analysis and the possible seedi
tracer sedimentsto identify and track movement of the shingléongterm tide level
monitoringwill be conducted involving the installation of water level recorders, one, wi
the Mweeloon Lgoon, a second in the southelagoonal area south of the Tawin causew

road and ahird in the open sea near Mweeloon Bay.
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4. Topic G Reef and Mud and Sand Flats

Table4.1: NPWS Observationsn Topic C and GHC responses

2021that X ¢ KS 202S0GA@Sa

measures remairvague with respect to marin
habitats; these must be further developed
ensure they can be adequately measured 2
tracked over tim&

individual and separate targets species/areas, namely:

1. The control of the nomative, invasive tunicat®idemnumthat is fouling
oyster farms in Mweeloon,

2. The fallowing of parts dflweeloonBay that are used for oyster cultivatid
andwill include the essation of tractor and trailer traffic to and from the far
and

3. ¢KS AYLX SY Swtiire fiichdyd¥ FF NMAY I LINT O
having beneficial effect on terrestrial habitats, may also have beneficial €
on intertidal marine ecology.

Methods by which the success of tl@mpensatory Measurasan be assessed ha
been identified and descrilobin detailin Section8.1. Clear and specific @rtives for
each aspect of the marine monitoring plan are identified and measurable outc
on which the success or otherwise of these measures will be ascertained.
indicators and thresholds for each target have been establistiéer and specifi
objectives for each aspect of the marine monitoring plan are identified and measy
outcomes on which the success or otherwise of these measures will be ascertaine
indicators and thresholds for each target have been established.

NPWSObservation Summary Response Technical
Response
It was outlined irthe NPWS letter date@™ August| For marine habitats the Compensatory Measurebave been developed foB | Section8.1

3 Farmingpracticesappropriateto the Conservation Objectived the Galway Bay Complé&SAC.
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NPWSObservation

Summary Response

Technical
Response

Duringconsultation discussiondiPWS queried thBidemnumtreatment and whether
the treatment will continue aftethe structures are removed was confirmed toNPWS
that the measures to be employed as part of the CMP to controirthasivetunicate
Didemnumwill evolve depending on resuletc and that the efficacy of the treatmen
will be checked shortly after use and repeated if necessary to enssgatigfactory
controlis achieved.

X It is also unclear how they can be implement
in an area of foreshore that would not be in tl
ownership of the proponents, and for which oth
potential users may come forward in due couxs

GHC has acquireahd extended the optionfor the purchase othe control of two
aquaculturelicences within theGompensatoryArea (Site ref: T09/37@, T09/377A)
Once the development is permitted, the intertidal areas of the licensed $6£376B
and T09/377Awill be cleared of all aquaculture structures and they will be prese
free from aquaculture activities. This leaving fallow parts of the intertidalifaaithat
are currently being used to farm oysters will allow the removal of pressures asso
with operating the farmsln the future, GHC will object to further licencing of activiti
within the CompensatoryArea

Section8.1

X¢KS 202S00A@Sa F2NJ
these habitats are to be further developed in
iterative manner, in line with their conservatig
objectives, and associated attributes and targe
in Galway Bay Complex SAC, as the compens

YSI| &dzNB a

I NE AYLX SYSy

The main aim of theompensatoryplan forReef and Mud and Sand Fla&doreduce or
remove the pressures acting on the habitatsatthmay be adversely afféng the

conservation conditioof the habitats As outlined abovehie Compensatory Measure
have been developed fdr) the control of the nomativetunicate specieDidemnum
in Mweeloon,2) removing pressures associated watyster cultivationacting on areg
within the compensatoryarea and 3tK S A Y LI S Y SwturdfrieidIigé jarmid
practices that may have beneficial effect on intertidal marine ecol@gction8.1

describes the methodby which the success of théompensatory Measuresill be

assessed

Section8.1
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5. Topic D- Atlantic Salt Meadows(GlaucePuccinellietalia maritimag

Table5.1: NPWS Observationsn Topic D and GHC responses

NPWS Key Message Summary Response Technical
Response
XAtlantic salt meadows QlaucePuccinellietalig Following discussions with NPWS it was agreed that Atlantic Salt Mea| Section9

maritimaé): Grazing during the summer months redug
the wider ecological benefits provided by coastal habit
(specifically relating to bird breedirand pollination) and
therefore, does not improve the overall coherence of t
Natura 2000 network.

Modification required:

- Summer grazing is not to occur; it is to be replaced
winter grazing and the monitoring programme amend
accordingl¥

could be included as part of thisccompanying Measuress part the CMP

Followingextensiveconsultation and discussions with the current owners 4
lesseesof the lands at Mweeloon impleméation of light grazing regimg
between the Mayl® and the Octobe31%, will be followed. Grazing durin
these months will be closely monitored.

At Tawin WesCompensatory Measurasill be set in place to regulate grazil
to reduce overgrazing and dunging and to a lesser extent, poaching ¢
habitat. There will be no grazing between the Affiland the Augus81%. A
light grazing regime will be implemented between the SeptemiSeand the
March31%at a grazing intensity of between 0.5 to 1.0 LU per hectare.

As the areas at Mweeloon and Tawin West will be subject to different grd
regimes, the results of the vegetation monitoring will provide import
comparative(reference)information regarding the ecological management
vegetation insalt marsh andstony bank areas.
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6. TopicE- Long Term Management of the Site

Table6.1: NPWS Observationsn Topic E and GHEsponses

NPWS Key Message Summary Response Technical
Response
X NPWS would also welcome a role in reviewing Annual Reports on the Implementation of the Compensatory Measures Plg N/A

reports submitted and in the making ¢
recommendations to the planning authority and tk
proponent on improvements or modifications thatay
be made to the management measures, in order
ensure the coherence of the Natura network, and {
achievement of conservation objectivis.

be prepared and submitted to the Plaing Authority and to NPWS/ DHLGH. |
Annual Report will include a section describing monitoring activities, results
any recommendations arising for the adaptation of the Compensa
Measures, in view of the monitoring results. Annual Meetings tighPlanning
Authority and NPWS/DHLGH will be convened to discuss the Annual Repo
any modifications/ adaptations that are recommended, for their approva
matters of significance arise in the intervening months that may warrant n
immediate amadment of a compensatory measure, approval of same wil
sought by correspondence or by an extraordinary meeting, the latter
request

Compensatory Measures Plan Implementation

It is expected that the implementation of the CMP will be overseefGalvay
/| AGe& [/ 2dzyOAt o0aD//&¢0 a GKS LI I yy
The envisaged implementation approach is that an annual report wil
LINBELJI NER o0& DFtgl& | NDB2dzNJ / 2 YL
relation to the monitoringand management of the compensatory measu
areas, adjacent areas of accompanying measures and additional environn
benefits, all in line with the CMP.

This annual report will be submitted to GCC.

The planning authority (GCC) is expected to deterntiremethodology ang
procedures for implementation, including the circulation of the annual rej
to the relevant stakeholders, one of which will be NPWS, and perhaps G

County Council and others as GCC consider appropriate.
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NPWS Key Message

Summary Response

Technical
Response

It is envisaged that thariplementation will include an annual meeting of all
the stakeholders, including GHC, and will allow for more frequent meetir]
required.

The implementation is expected to include site visits at appropriate seas
times by the relevanstakeholders.

For example, there may be a site visits in early Spring and again in Sept
before and after the appropriate growing seasons on the lands.

The annual report will then be submitted to GCC before the year end in orc
allow time for GCCNPWS and other relevant stakeholders to review

findings and make recommendations as required ahead of the next s
season.
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7. Technical ResponsedopicB
7.1. Cobble Removand Accumulation

Sony bank habitat at theMweeloonCompensatoryAreais present all along the northern shofi®m
Tawinlsland, through Lurgan Island and as far as the eastern limit @bimpensatoryArea. During the

course ofdrca4 years of field work in the propos@dweelooncompensatory areaon no occasion was

any person seen removing such material from the site nor were anyisigrigacks, ruts, noted along

the shore or through fields to reach the shoreline of access by tractor and trailer. It is considered
therefore that such activitie have not taken place over that time period in that area of Tawin Headland.
Drs. John Brophy and Jim Martin of BEC (Botanical Environmental Consultants) who carried out National
surveys ofstony bank andsalt marsh habitat in Ireland (including Tawin) fodPWSin 2017 were
contacted and the only place where they observed removal of coldilesvas in the southeastern

corner of Tawin Island. Given this, it thereforepiias that natural removal, antb some extent,
accretion of cobbletc.is taking place but that this only occurs in extreme storm events (coinciding with
High Water Spring tides) such as Storm Darwin in October 2014 and Storm Ophelia in February 2017.
Cobbles thrown up from the sea Renmore Lagooare shown inFigure7-1. During extreme storm

events, extensive volumes of cobble/gravel are piled up on the shoreline by breaking waves and when
these waves recede, they draw down finer gravel and sands into ther ghjore areas.

e i Z 98

Figure7-1: Cobbles thrown up from the sea at Renmore Lagoon after Storm Ophelia, 2017.

Less severe eventsuch asstorm Emma February/March 2018, Desmond, November/December 2015
and StormAli, September 2018also contribute to the dynamic nature of physical processes that affect
stony bankhabitats and coastal defence works.
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A precast concrete sea defence blaelvetment(seeFigure7-2, Figure7-3 and Figure7-4) wasput in

placeat the south western end of Lurgan Islandaipre than20 years ago. As part of the -going studies

of the areg, site visits and surveys are being carried out in relation to examining these sea defences. The
original surveys were carried out in 2017 and the recent surveys were undertaken in the Summer and
Autumn of 2021.

The recent surveys and studies on the toe, the angle of the blocks and the crest are showing significant
slippage of the top lines of concrete blocks which were constructed as part of the existing sea defences.

Figure7-2: Erosion behind sea defence blocks, Lurgan Island, October 2021.
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Figure7-3: Destabilisation of sea defence blocks, Lurgan Island, October 2021.

Figure7-4: Flattening out of top layer of sea defence blocks, Lurgan Island, October 2021.
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This slippage is resulting in the top lines of the sea defences moving to a flat position rather than angled
as perthe original construction as the materials including cobbles and sediments behind the existing sea
defences are being washed olerialimages indicate considerable erosion of land #rewidth of the

shingle bardetween 2009 an@020.There is some caern in that regard given the significance of the
lagoon which is currently being protected by way of the sea defenag®i@sion occurring within the
lagoon as a consequence of greater overtopping of redubmbeight of defences

There are signs of esion in this area and alongdmorthern coastline of Lurgasland itself and further
along the shoreline towards theast. Google images 2009 to 2020 indicate erosion of adjacent
headlands to the north which allowsadreased erosion to thes@reas.

The area will be surveyed annually and also after significant storm events as outlfieyeandvhen
required,monitoringwill be carried out.

GHC has entered into binding agreements to purchase outright separate land holdingsaithihe
MweeloonCompensatoryArea (and the Tawin West Compensatory ArésgeFigure7-5). Blake and

Kenny Solicitors confirmation regarding the new Land Purchase Agreement (Tawin West) is included
in Appendix DOnce the development is permitted GHC weiphair/ maintainfences ad gates along the
boundary of the land purchase areas to prevent trespass. As GHC will own the land, it will put padlocks
on external gates and only allow individuals who lease the land for agricultural purposes access to them,
thereby preventing any potdial for removal of cobblestc.in the future. Information signs will also be
erected at selected locations along the site boundaries to inform the public of the objective of the project
and warn against trespass and the removal of material from thesst@nds to the east and west of the
Mweeloon Compensatory Aredre in private ownership. Access across these lands tettimy bank

habitat in the east of the Study Area is prohibited.

The locally rare plant species yelldwrned poppy Glauciunflavum) grows along this stretch of shingle
bank. Preventing the removal of shingle/cobble will contribute to the continued presence of the species
at this location.
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7.2. Stony Bank and Salt Marsh Habitat

7.2.1. Overview

In the CMRa suite ofCompensatory Measuregasestablishedor stony bankandsalt marshhabitat at
the Mweeloon Compensatory Area.

The habitats within the Mweeloon Compensatory Area and the Tawin West Compensatory Area are
shown inFigurel-1.

Following consultation with the NPWBwas agreedhat the stony bank at Mweeloorshould not form
part of the compensatory habitats but could be includeipart of the Accompanying measurdsor
the stony bank andsalt marshhabitat at Mweeloona series of actions are identified in the CMP. The
actions, which complement the measures programme, will help improve the habitat&ypbseeloon
and address the historic loss of these habitats types due taéwelopment of the GEP in the mid
1990s

7.2.2. Stony Bank

With regard thestony bank the NPWS recommended that an alternative areatohy bank habitat
which wagnoredegraded and thus morguitable for inclusion in the CMP was identified at Tawin West
(to the west of the Mweeloon Compensatory Are@ihe Compensatory Measures proposed for the
stony bank Habitat at Tawin West, which are presented in detail in Section 2 of the CMP, are
summarigd inSection10 below.

While the NPWS indicatethat the stony bank habitat at Mweeloorshould not form part of the
Compensatory habitats, it wasgreed that the habitat could be includeats part of the measures
programme. Specifically, for th&ony bank habitat at Mweeloon GHC will undertake a series of
actions that will complement th€dompensatory Measures programme. The actions, which are
referred to asAccompanying Measuras the CMP, will help improve the Conservation Statuskhef
stony bank habitat at MweeloonThe Accompanying Measurder stony bank habitat are presented
in full in Section 3 of the CMP.

7.2.3. Salt Marsh

In the CMRthe salt marsh habitat at Mweeloon was presented ftnistoric impacts arising from the
development of GHER.was agreed with the NPWS that tka&lt marshhabitat should not form parbf

the compensatory habitats but could be includad part of theAccompanyingneasuresAs is the case

for stony bank habitat at Mweeloon, a series Atcompanying Measuresill be set in place that will
complement theCompensatory Measures programme and will help improve the Conservation Status
of salt marsh habitat aMweeloon.TheAccompanying Measurder salt marsh habitat are presented

in full in Section 3 of the CMP.
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in the Galway Bay Complex SAC (NPWS 2013).

Table7.1: Conservation Objective and targets for habitat 1220 Perennial vegetatiorstony banks

Attribute Measure Target Positive  effect of Accompanying
Measures
Habitat area Hectares Area stable or Yes.
Ir:leirjr:lfln%cseljs?ss(:t o Prevention of removal of sediment at
. v P o Lurgan Island and nearby aread help
including erosion and . .
; control for potential loss of habitat.
succession
Habitat Occurrence No decline, or change ir] Yes.
distribution habitat distribution, Prevention of removal of sediment at
subject to natural Lurgan Island and nearby aresi#l help
processes. control for potential loss of habitat.
Physical Presence/ Maintain the natural Yes.
structure: absence of circulation of sediment | prevention of removal of sediment at
functionality and | physical and organic matter, Lurgan Island and nearby areai
sediment supply | barriers without any physical contributetowards themaintenanceof
obstructions the stony bank as a barrier between the
sea and the lagoon, helping to maintain
the natural circulation of sediment and
organic matter.
Vegetation Occurrence Maintain range of Yes.
structure: coastal habitats Prevention of removal of sediment ¢
zonation including transitional

zonessubject to natural
processes including
erosion and succession

Lurgan Island and nearby areasill
contribute towards the maintenance ¢
the stony bank and existing tidal wate|
regime and thus vegetatioronation.

The control ofgrazing will reducéhe
likelihood ofover-grazing and nutrient
enrichment and thus maintain vegetatiol
structure.
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Attribute Measure Target Positive  effect of Accompanying
Measures

Vegetation Percentage Maintain the typical Yes.

composition: cover ata vegetated shingle flora | prevention of removal of sediment 4
typical species | representative | including the range of | | yrgan Island and nearby areaid helpto
and sample of subcommunities within | maintain  the existing  vegetation
subcommunities | monitoring the different zones communities.

stops At Tawin West here will be no grazing

allowed between the % of April and the
31% of Augustand alight grazing regime
will be implemented between the st1of

September and the 3% of March at
grazing intensity of between 0.5to 1.0 L
per hectare.

These measures will promote the
flowering and growttof plant species
which will in turn a range of insect
species

At Mweeloon the comparative reference
regime willbe alight grazing beveen the
1st of May and the 31st of October and
the lands wilthen be resteduntil the

next season

Vegetation Percentage Negative indicator Annual survey to be undertaken will
composition: cover species (including nen | monitor vegetationcomposition Shoulda
negative indicator natives) to represent high cover ohegativeplant species be
species less than 5%over identified GHC will assess means of
control of the species and address the
cause driving théncrease

7.3. Monitoring Stony Bankand Salt Marsh

The monitoring oMweeloonsalt marshand stony bank vegetation and Renmogalt marshandstony

bank vegetation will be monitored using the survey techniques specifically developed by the National
Parks and Wildlife Service for the monitayiofsalt marshandstony bankvegetation, see McCorry and
Ryle (2009) and Martiet al. (2017).

Central to this monitoring will be the establishment of a large numbenaitoring points which can
be revisited at regular intervals in order to document any changes in vegetation composition and
structure which result from the different management practices employed.

It is proposed that five quadrats will be establishethimi each hectare ofalt marshand stony bank
habitat. This will give a total of 80 monitoring quadrats at Mweeloon (&alirmarshhabitat and 20 in
stony bankhabitat) and 10 quadrats stony bankhabitat at RenmoreA total of 32 monitoring quadrats

will be established at Tawin West (20sait marshhabitat and 12 irstony bank habitat).Quadrats will

be surveyed twice a year, at the beginning of the growing seasoiMay and close to the end of the
growing seasoyi.e.late July/early August. Vegetation composition and structure will be surveyed within
2x2 metre quadrats.
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In each quadrat the following parameters will be recorded:

1. Sze.

2. Grid reference, as documented by GPS. This will aid in the relocation of quadratg d

subsequent monitoring surveys.

Percentage cover of vegetation, bare soil, water and rock.

Percentage cover of vascular plant and bryophyte species present.

Degree of flowering observed with respect to each vascular plant species.

Percentage cover and height of the different vegetation layeesshrub, herb and bryophyte.

Height of vegetation.

Soil type and depth.

Jope and aspect.

0. Additional details, such as the composition of the surrounding vegetation, degree of
grazing/habitaidisturbanceetc.

BOONO O AW

A photograph of each monitoring quadrat will be taken during each survey in order to document the
appearance and condition of the habitat.

The information and analysis arising from this ongoing monitoring will be shared with NPWS
Stonybank monitoring
Important monitoring goals fostony bankvegetation/habitat include:

1. Maintain a low cover of nonative or weedy species in the vegetatidrg. <5% covelin
monitoring quadrats. In the case gbny bank habitat the monitoringof the coverof weedy
and nonnative speciese.g. Senecio jacobed.olium perenneCirsiumarvenseand Lactuca
tatarica, is of particular interest as the presence of these speaieicate a degree of
disturbance and enrichment of the hadi. The presence of thalien speciesactuca tatarica
at Renmore has been previously noted and readrgervations show that the species has a high
cover in places.

2. Ensure a low incidence of disturbance due to trampling and grazstgnyfbankvegetaion by
livestock. This can be measured by noting parameters sugkgetation height, presence of
bare soiletc. within monitoring quadrats.

3. Promote improved flowering/seeding atony bank vegetation. This will be achieveoy
implementing an appropriate, lowntensity grazing regime.

Salt Marshmonitoring

Saltmarshmonitoring points at Mweelooand Tawin Weswill be positioned along transects which will
sample the natural variation in the Atlantsalt marsh vegetation which occurs ranging froopper
marsh to lower marsh. Important monitoring goals $att marshvegetation/habitatinclude:

1. The maintenance of site specific structural variation in the slvar

2. The presence of characteristic plant species of the varsalisnarshzones.

3. Ensure that less than 5% cover of bare soil due to livestock poaching is achieved.

4. Promote improved flowering/seed production edlt marshvegetation. This will bachieved by
implementing an appropriate, lowtensity, grazing regime.

5. Monitor for the presence of the invasive Cordgrassgsaftinaspecies). It should beoted
however that these invasive grass species have not yet been egtdrmim thelnner Galway
Bay area.
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7.4. Technical Note on the Flood Defences and Coastal Processes at Lurgan Island and
in Mweeloon Lagoon

7.4.1. Introduction

TheMweeloon Compensatory Arealicated along the southern shoreline area of Mweeloon Bay and

the Mweeloon Lagoonal area south of Lurgan Island. These lands form part of the larger peninsula area
that extend westward into Galway Bay with Tawin Island and Kilcolgan Point being thexpostd
westerly part, taking the brunt of Atlantic and local wind wave storms that propagate inshore from the
Southwest, West and Northwest. The source of sediment material that is present, as shingle on the
stony shore and as sands, gravels and mudsmitte lagoonal area is from the erosion of sites locally

and on the exposed west and northwest shoreline of Tawin Island. Eroded material is generally moved
eastward under wave action depositing in the more sheltered northerly and northeasterly facing
shoreline areas. The northwestern facing shoreline areas are more exposed and under attack from wave
actionand show evidence of retreat along the northern shoreline area at Tawin and Mweeloon.

Lurgan Island is one of the barrier islands that surrounds Tawin Island. This shingle ridge at the western
end of the island that shelters the lagoon is migrating landward (southeast) under coastal erosion and in
the process, the ridge is reducing in e&en. Itis clear from historical OSI 25inch mapping for the area
(OSiI first editiortirca.1888) that the shingle ridge has migrated southeastitma. 10 to 15m and has
significantly narrowed. The ridge has moderate exposure to wave climate wignmexiwvaves of 1.5 to

2m expected particularly if coinciding with highwater springs. Under such extreme conditions, this
shingle ridge is naturally overtopped which accelerates the retreat of the.bank

A general locatiomap of the main features at the Meeloon Lagoonal Site referenced in this report is
presented inFigure7-6.

Sections 7.4.2to 7.4.5prepared byMr. Anthony CawleyHydro Environmental Ltl0" January 202p

present a technical note on the flood defences and coastal processes at Lurgan Island and in Mweeloon
Lagoon and possible future coastal pressures on this site and management of the coastal defences going
forward.

7.4.2. Lurgan Island Coastal Dafee

/ 2Faidltf RSTFSyO0OSa 46SNB RSSYSR NBIdZANBR Ay GKS SI NJ
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Lurgan Island that was being eroded by wave acdfter a series of northwesterly storms. The coastal
defences comprise sections of natural rock armour stone (2 tonne limestone armour stone) at the two
ends of a defended section of engineered revetment that consisted of a proprietary erosion control
armouredblock (ECAB) system of interlocking concrete block units. The coastal defence was installed
to protect and reinforce the eroding narrow elevated shingle ridge at the southwestern end of Lurgan
Island as it was considered that the loss of this ridgald expose the surrounding lands and public road

to erosion.

It is likely that the coastal protection may have been in response to previous stordyossiblyto

storm damage in 1990 /1991 from northerly/ northwesterly winds combining with sprieg fidd more
damage is likely to have occurred from the January 1995 event which involved westerly storm winds, an
Atlantic surge and Spring tides.

It is understood based on Dail record of proceedings on thEeruary 1994 that the coastal defence

was required to prevent erosion of the local road to Tawin Island which is located along the south
boundary of Mweeloon Lagoon. Funding was made available for the coastal protection works at Lurgan
Island to protect the headland in the event it would be lusthe sea. It was believed that such loss of

the headland at Lurgan would expose the inner lagoonal area and the causeway road and bridge to
Tawin Island to greater flooding impact and to storm waves and much increased flow thineugidge
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into the lager lagoon to the south of the road.i$ consideed that the loss of the shingle barrier at
Lurgan would generate more local wave action within Mweeloon Lagoon and particularly along the
eastern and southeastern shoreline which would erode into the peenagrass bank surrounding the
lagoon. The loss of this spit could potentially open the lagoon to being an intertidal bay area, with the
potential for greater intertidal flows discharging southwards via Ba#lynacloghy Bridg@narked 2 in
Figure7-6) and for greater penetration of sea waves into the lagoon.

Plate 1 presents a photo of the revetment at completion with local shingle cobbles locally won placed as

a capping layer. Plate 2gzents a view of the revetment which was likely to have been taken a number

2F @SIFNBR FFGSN) O2yadaNHzOGA2y a2YSGAYS Ay (GKS YAR
exposed northwesterly facing shoreline farca.200m with thecirca.125m proected by the ECAB

revetment andcirca.75m by rock armour. The original crest height of the top of the revetment was set
atcirca.4.2 mOD. The ECAB system is designed through its interlocking blocks with hollow sections to
provide for wave energy dissifyan, so as to reduce erosive energy and wave reflection.

The ECAB is octagonal in shape and has recesses and projections on opposite sides of the unit to allow
adjacent blocks to interlock. The blocks are placed in a honeycomb pattern at a slopeairiflatter.

An underling filter material is often required to prevent wash out through the voids in the unit. In the
case of Lurgan, the coarse shingle from the beach was used as the filter layer. The units and placement
pattern provides almost 40%oposity that assists in dissipation of wave energy and reduction in wave
reflection coefficient to between 0.2 and 0.5 based on physical model tests. Expected wayeisuh

to 1 (.e.3m runup for a 1m wave height). It is understood that the Lurgannss a test site for ECAB.

The photo at the end of construction presented in Plate 1 shows that the voids were back filled with the
f20Ff akKAy3aftSs G2 OG lFa G3aINraa ofz201a¢ 6KAOK
caused theactual porosity available for wave energy dissipation to be reduced. Plate 2 taken a number

of years later shows, at the lower levels, that much of the shingle material from the interlocking voids
has been removed by wave action.
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Figure7-6: GeneralDescription of Mweeloon Site on the Tawin Headland
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Tawin Point, Co. Galway

00080

Plate 2 View of interlocking concrete block revetment at Lurgan Island (extract from ECPS Ltd. Ecab.ie)
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Plate 3 Drone Photo (flown in 2017) afoastaldefences and shallow sand intertidal lagoon area behidéfences at Lurgan Island




7.4.3. Presentday State ofRevetment

The lowest section of the revetment where most damage and displacement has occurred is located
midway along the revetment. A topographical surveyToBINfor this section shows that the top of
block level is now atirca3.5m OD Malin (origined at 4.2mOD) and the top of the shingle level behind
these blocks is atirca2.5 to 2.8m OiseeAppendixC). This represents a drop in block levetota

0.7m and lowering of the shingle material behind the defencesdmyel.4m. Its smooth interlocked
concrete face, particularly when the voids are filled with shingle, facilitates wave runup to shoot over
the top of the revetment at high velocities, theasily eroding and lowering the shingle bank behind
the revetment. The shingle material behind the armour blocks has been significantly eroded with the
majority of the material scattered southeast towards the lagoon. Sand and shingle material under
and suirrounding the armour blocks has been eroded causing substantial lowering of the upper blocks
with many now flat and displaced and no longer fully interlocking (top 2 layers of blocks, refer to Plate
4). This dramatically reduces their effectiveness defanceand allows for further undermining of
material. This interlocking block once displaced provides limited protection, as strength comes
primarily from the interlocking mass as opposed to the individual units. The octagonal shape of the
armour blockwith recesses and projections on alternate sides when displaced allows for confined
channels that assist the explosive removal of shingle material surrounding and beneath these blocks
on impact by the breaking waves. A lot of the finer sands within hiiregte is likely to be carried in

the back wash out to sea as well as into the lagoon.

At present thedefencefunctions more as a breakwater, as opposed to a shoreline protection, causing
waves to break, runup and overtop into the lagoon. However, #duction in height of the
revetment has reduced the overall effectiveness against waves, particularly when coinciding with
highwater springs and, as such, will continue to be undermined with the shingle material washed out
and the ECAB units becoming malisplaced and lowered. It is likely that this process will continue
for some time to come, many years, before becoming completely ineffective even as a coastal
breakwater.

It is likely thatsediments in calmer conditions are deposited along the toe of¢hetment, and then
eroded in more stormy weathesuch thatthis revetment,thereby, currentlyacts as a barrier to the
natural episodes of shingle deposition onto the shoreline behind these defences. Based on the
orientation and geology of the site, i unlikely that these coastal defences are impacting sediment
transport elsewhere along shoreline at Lurgan Island and in Mweeloon Bay.

The ECAB revetment protection may have worked more successfully as a shoreline defence had a
better understanding oftie exposure of the site and the elevation of the storm surge highwater level
had been acquired. Itis considered, based on inspedtiahthe revetment height was not sufficient

to prevent wave rurup and overtopping and, more critically, mop-cap arnour block layer and
suitably sized capping layer of #igp rock armour stone was provided to seal and maintain the
interlock matrix, given its location in a moderate to high exposure to the sea walescapping
material used at the crest of the revetmiers generally sand and small cobbles and provides little
resistive function once overtopped (refer to Plate This shingle capping has been completely eroded

and removed with the ECAB top two block layers completely exposed and many units displaced.
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Plate 4 Lowered and displaced section of ECAD revetment at Lurgan Island (November 2021).
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Plate 5. Photos of revetment taken in November 2021 showing substantial undermining of the revetment armour blocks and erosion of
the headland behind the defences.

42



It is likely that the revetment appeared to work well for some time during @dreperiod in respect

to coastal flooding, until the first of a series of significant st@wents, commencing in December
2013 that saw major coastal damage along west coast of Ireland. The following are the main storms
that have impacted Galway Baynirore recent years, causing coastal erosion and flooding.

December 2013 (surge tide and wind waves)

January 2014 (combined tide, fluvial and wave overtopping event)
December 2015 Tide and wind wave event

October 2017 Storm Ophelia (tide and waves)

January 2018 Storm Eleanor (Storm surge and westerly winds)
October 2018 Storm Callum (tidal surge)

December 2019 Storm Elsa Surge tide and wave overtopping

= =4 =4 =8 =8 -8 =9

These 7 storm events are likely to have resulted in the some 800mm subsidenceref/¢tment
crest level as now recorded.

7.4.4. Coastal Processes

The bedrock geology of this area is a highly weathered Limestone bedrock which is part of the Burren
Limestone formation, which is a pale grey, clean, well bedded limestone. The overburdenvslyelati
shallow and generally consists of marine sands and limestone tills. This bedrock material is only
moderately resistive due to the naturally high weathering of pure limestones and is erodible under
repeated wave action. The limestone bedrock is egdadong much of the lower foreshore. The inlet

sills to the Mweeloon Lagoon at Lurgan Island would appear to be set by the sediment/shingle layer,
whereas the southern inlet @&allynacloghy Buge is set by the limestone bedrock level, which from
inspecton is founded on exposed limestone bedrock.

7.4.4.1. Geology

The Astronomical Tide and coastal flood levels for Inner Galway Bay are summarized asafbllows
levelsto OD Malin

1 Maximum Recorded HW flood level (HMAX)3.78m OD
1 Annual Median Flood level (H2) 3.08m OD
9 Highest Astronomical Tide (HAT) 2.895m OD
1 Mean Highwater Springs (MHWS) 2.142m0OD
1 Mean Highwater Neap@HWN) 1.042n0OD
1 Mean Sea levelMSL) 0.042mOD
1 Mean Low Water NeajsiHLN) -0.958m0OD
1 Mean Low Water Springs (MLWS) -2.035m0OD
1 Lowest Astronmical Tide (LAT) -2.967m OD

The tidal gauge at Oranmore Bridge (29015) reflects the high tide water levels at Tawin and Mweeloon.
The annual maximum highwater series was extracted from the record, refégtwe7-7. This series
shows that 8 annual maximum tidal events out of 40 exceeded 3.3m OD Malin and 5 events exceeded
3.4m OD which represents a still water level at or above the current crest level of the reuetme
without any additional wave action. The highest tide reached 3.795m OD oritbé Zanuary 2018

and at this level would have completely submerged much of the revetment. Compounding this 2018
coastal event was locally strong westerly winds that ligceoincided with the storm surge at the
highwater period and consequently would have generated considerable wave attach at the
revetment.
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Figure7-7: Recorded Annual Maximum Flood Level Serie©aanmore Bridge Gauge (20015) from
1982 to 2021

7.4.4.2. Bathymetry

The bathymetric contours just off Tawin Island are 5m below LAifcat500m and increasing to 10m

at circalkm from Kilcolgan Point on Tawligland. This bed profile enables reasonably large Atlantic
waves to reach the shoreline waters off Tawin Island. The westerly propagating waves can diffract
around Tawin headland, entering Mweeloon Bay, and changing direction to a more acute southeast
direction as they break on the intertidal shoreline areas at BallaghbristyGredgaunsand the
permanent shoreline area along the north shore of Tawireggaunsind Lurgan Island. Depending

on the timing of the wave event with the tide and particularyhen it coincides with highwater,
increases the damage to the exposed shoreline. There is also a significant local fetch available for
wind waves to reach the revetment site from the Weasirthwest sector otircalO to 14km in fetch
length. This potentilly would enable large local waves in excess of 1m, significant wave height, and
possibly up to 2m, reaching Mweeloon Bay and if coinciding with high spring tides would break onto
and over the revetment causing rtup and overtopping Figure7-8 presents the seabed and ground
surface levels at Tawin and Mweelodrigure7-9 presentsthe longitudinal profile AA of the seabed

and shore from inside Mweeloon Lagoon out to sea in a NW direction, with the different highwater
levels included. This plot demonstrates that westerly waves diffracting around Tawin Island or local
wind waves fom WNW and NW sector if coinciding with highwater have sufficient depth to reach the
revetment without breaking, particularly on spring tides and during storm surge events.
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Figure 7-8: Topography and bathymetry of Tawin Island and Mweeloon from Infomar Lidar mOD Malin.
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Figure 7-9: Longitudinal Profile A-A from Mweeloon Lagoon Northwest.
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7.4.4.3. Tidal Exchange

There are three inlets/outlets to Mweeloon Lagoon, two are active over much of the tide, the first is
via the channel entrance located at the southwestern end of Lurgan Island spit and revetment, the
second is via the causeway road to Twain Island, throlighridge opaing, at the south end of the
lagoon and third inlet/outlet, which is at a higher invert level, is located at the northeast end of Lurgan
Island and drains out across intertidal shore into Mweeloon Bay (reféigiare7-6). These are shown

in Plates 6 to 8. The channel width of the inlets to the Lagoon are sufficiently wide as not to restrict
tidal flows entering the lagoon such that highwater levelghbeithin the lagoon and in the adjacent
open bay are reasonabyymilar. The sill level of the inlet/outlets controls the low water level and the
ebb flows and prevents the lagoon from fully drying out during the ebbing cycles.

It is also possible thatome limited outflow from the lagoon occurs, diffusely, through the sandy
shingle shoreline and via the limestone bedrock during the low tide periods. The inflow to the Lagoon
is most likely to be confined to the surface inlet flow as opposed to Dafioarthrough the shingle

as there would be insufficient head difference available between the lagoon and the sea on the
incoming tide. The salinity is likely to be similar to the open sea due tofdodshwater inflows and

the high tidal exchange andifihing within the lagoon.

A bathymetric Survey of the Mweeloon Lagoonal Area was carried out by AQUAFACT APEM Group in
2017 and again recently in November 2021 and are presented d&fpwe7-10andFigure 711. This

shows the lagoonal depth to be quite shallow with the deepest pooté and-2mOD. The Lagoon

Area at HWMS isirca36ha and at Low water (0.0mOD) the surface area is@rdg8 to 10 ha
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Figure 7-10: Bathymetric Survey of Mweeloon Lagoon Conducted by AQUAFACT APEM Group in 2017.
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