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Appendix 5.1

Flora and Fauna Consultation Responses

Comhshaol, Didhreacht ogus Rialkes Aitidil
Ervironment, Heritage and Local Government

27 January 2011

Alan McGinley,

Jacobs Engineering Ireland Lid,
Mermion House,

Menion Road,

Dublin 4

Your Ref: 32102600/15.02
Our Ref: G2010/637

Re: Consultation rez NB/NZ5 Dunkettle Interchange Improvement Scheme
A Chara,

I refer to your recent notification with respect to the above proposed development application.
Outlined below are the natural and built heritege observations and recommendations of the
Department: of the Environment, Heritage and Local Government.,

Matural Heritage

In the draft Cork Harbour Study, one option for this node is to develop a namow strip along, but
within, the Cork Harbour Spedial Protection frea (SPA). It is recommended that a Soreening for
Appropriate Assessment, a requirement to comply with Article 6(3) of the BEU Habitats Directive
(Council Directive 92/43/EEC) is carried out (see the guidance document, Appropriate Assessment
of plans and projects — guidance for planning authorities, available on the Department’s website:
v npwes.iefen/WildlifeFlanningthel aw/ Appropriatedssessment/ ).

Pleaze also note that, although not et commenced, the provisions of the Planning and
Development (Amendment) Act 2010 relating to Appropriate Assessment will probably apply to this
application.

If such an ophtion s enwisaged, then regional staff of the National Parks and Wildlife Service
(NPWS) will be available to mest you; please contact Jervis Good, NPWS (jervis.good @emiron.is).

Architectural Heritage

The Europsan Directive of 1997 together with the national regulations which give effect to that
Directive means that architectural heritage is a matter to be taken into account in environmental
amsessment. In that regard the proposed development must consider “material assets, including
the architechural and archaeclogical heritage, and the cultural hesitage.”

Since the adoption of the European Communities (Environmental Impact Assessment)
{Amendment) Regulations 1999, 5.1, 93 of 1993, which came into effect on the 1st May 1993,
assessment of impact on “architectural herftage’ is now an integral part of the emvironmental

impact assessment process. This requirement is also incduded in the later Planning and
Development Regulations.

Environmental impact assessment is an incremental process that begins with first proposals and
continues until the final collation of sither an Environmental Impact Statement or an environmental
impact assessment report.

It is assumed that any Route Selection Report for an enhanced Dunksttls Interchangs will attempt
to avoid any significant constraints in the area. In that regard, establishing both the overall and
detailed implications of 2 proposed road schems provides an opportunity to identify and “design
out” early in the route selection process any negative impact on structures of the architectural
heritage merit in the locality. This is a proactive process and not simply a case of establishing a
route and then tying to mitigate any perceived impact on structures of architectural hesitage
merit.

In that regard, it should be noted that a route survey for enginearing purposes at project planning
stage intended to set out any such constraints will identify most of the significant elements of the
built environment either on or in the vicnity of the proposed route, Part of this process should
incorporzate the identification of structures of architectural heritage merit, if any, to be avoided in
establishing the final preferred route or scheme,

This will likely include the examination of both mapping and zeral photographs. Use of this
matarial should allow the eary identification of those elements of architectural haritage merit
which are present along or in the vicinity of the optimal scheme. An assessment of the
architectural heritage merit of these elements should indicate if they are a constraint in themselves
or should merely be avoidad in setting out a road proposal.

It is recommended that the investigation and assessment of any impact on architectural haritage is
carried out by someone with a competence to make that assessment. It is also recormmendad that
this expertise is engaged early in the design process.

Unless major featuras such as the demesne lands of a country house, the country house itself, or
other structures or large-scale features exist, it is unlikely that the presence of sbructures of
architectural heritage merit will amount to a constraint as such. It may well be possible to have
the alignment of the proposed road scheme adjacent to either 2 protected structures or a structure
of architectural heritage merit as long as there is no significant negative impact.

It is assumed that an approach will be taken in setting out the optimal route to generally route the
proposed road scheme away from most, if not all, structures which might be encountered. If so, it
follows that avoiding impact on structures of architectural heritage merit simply removes any
cause for concern leaving no further issue to be addressed. In the case of demssne lands or
designed landscapes, it will b2 necessary to determing on the ground what is still extant and needs
to be avoidad. Making first reference to historical maps in order to establish the presant is likely to
prove misleading.

It should be noted that assessment of impact on architectural heritage s not the same as simply
transcribing measures appropriate to assessment of impact on archasological heritage. In that
regard attempting to carry out a desktop study of known sources in the first instance is likely to be
the least satisfactory approach in making an assessment of impact on architectural heritage. There
is also litte point in referring to or making an assessment of structures which are at some remove
from the optimal routes.

Similarly, given the somewhat localised nature of the proposed improvement schems, thers would
appear to be litde point in consuling documentary sources for the purpose of first determining if
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thera will be an adverse impact on any structure of architectural hedtage merit in the vicinity of
the proposed road scheme. A field survey for enginesring purposes should have already
established what structures axist in proximity to the road proposal. It would seem that making an
assessment of the significant impact, i any, on those structures would be the most practical
approach, particularly if any are of architectural heritage merit.

In that regard it should also be noted that assessment of impact on architectural heritage goss
considerably beyond the identification of structures of architectural hetitage merit included in the
Record of Protected Structures (RPS) of the development plan. Entries in the RPS will indicate
those structures which are already known to and desmed by the planning authority to be of
special interest. However, other structures of architectural heritage merit may exist in a locality
which either have not yet come to the attention of the planning authority or which the planning
authority has not yet had an opportunity to include in the RPS.

Similarty, simply taking note of the content of Mational Inventory of Architectural Heritage surveys
for the area will not necessarily identify all structures of architectural heritage merit with might
suffer an impact. This merely highlights the limitations of desk-top surveys. As stated above, an
assessment of the aerial photographs for the proposed road proposal or enginesting surveys
should readily identify any particular issues relating to structures encountered on the propose
route,

As stated above, it should be noted that using historical maps to identify structures or features of
architectural heritage metrit in the first instance is likely to be of limited value. The use of first
edition Crdnance Survey maps will give a depiction of the county as recorded some 150 years ago.
Similarly, later editions of the Ordnance Survey maps will indicate the situation perhaps 70 or 100
years ago. It should be recognised that there have been very considerable changes and alterations
to the all aspects of the physical fabric of the county in the intervening period. For instance,
demesne lands which might appear to be an impediment as depicted on the first edition Ordnance
Survey shests may since have been dissipated. Railway lines or other features on later maps may
have since been decommissioned and their footprint obliterated. Conversely, structures may have
been erected over that timescale which may not appear on older mapping. Some of these
structures might now be deemed to be of architectural heritage merit. Therefore it is
recommendad that recent mapping and zerial photographs are consulted in the first instance in
order to establish what it might desirable to avoid in determining the optimal route for the
proposed road proposal.

Where no structures of architectural heritage merit exist in the vicinity of the proposed road
proposal, it is recommended that this is clearly stated in the associated Route Selection Report,
Doing so will help establish the ‘technical' completeness of the environmental impact assessment
content of the constraints study.

It is recommended that the Guidelines issued by the National Roads Authority for assessing the
impact of road schemes on architectural heritage are also consultad.

It may be useful to consult with the relevant Conservation Officer in Cork about any undue impact
on structures of architectural hertage merit which might occur in sstting out the proposed Route
Selection.

Kindly forward any further information to the following address as soon as it issues:

The Manager,

Development Applications Unit,

Departrment of Environment, Heritage and Local Government,
MNewtown Road,

Wexford

Alternatively, documentation associated with the above can be referred electronically to the DAU
at the following address:

manager.dau@environ.ie
In addition, please acknowledge receipt of these observations by retum.

Is mise le meas,

David Tuohy,

Development Applications Unit
Tel: (053) 911 7380

E-mail: david.tuchy@environ.ie
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Appendix 5.2 NPWS Notes of Meetings (April and July 2011)

JACOBS Meeting Notes

Memion House

Merrion Reoad

Dublin 4

+353 ()1 260 5666 Fax +353.(0)1 2605497

Meeting Location ~ NPWS Corl Client MNEA

Meeting Date'Time  08.04.2011 Project MNE/N25 Dunketla
Intarchanga

Subject Mesting to infroduce Project No.

MEM25 Dunkettla

Improvemeant Schame 1o
MPW S

Participants Morita Casey (Jacobs Motes Prepared By  Morita Casay
Enginaaring)
Cyril Saich (NPWS)
Jervis Gooda (NPWS)

MNotes
Action

MPW S suggestoad the following:

+ Underake bird counts in SPA in winter during medium to low tide

= Contact Tom Gittings {Chairman of Cork Branch of Irish Wildlife SCJE
Trust) for SPA bird counts — 086 3470366

= Check AA for Dunkettle House dovelopmeant

= This project should aim for no net loss of foraging habitat

+ Compensation habitat may be required depending on impacts to
habitats

= Take a look at Cork Harbour Study 2010 {out for Public
Consultation)

= (Call Nicholas Mansargh [ Senior Plannear) from Cork County
Council (021 4285851) or (086 601 5510) in relation to this study
and the Dunkeatila Project

= [t may beworth finding a location for compensatory habitat within

the options

= [t may be necessary to recreate foraging habitat or rule out
impacts in tha AA

= [t iz possible to look as far as Mahon for compensatory habitat?

+ [t will be necassary to include the cumulative impacts — check the

draft Carrigaline and Middleton LAP, look at other developments

= The Harpers igland case is unrelated here

+ Look out for short-eared owl in Sept and October frequenting the
SPA

+ i there needs to be a choice, minimise the impact on the SPA
miara than the Pfizer pMHA

Jacobs Engineening lreland Limited {"_}
A Subsidiary of Jacobs Engineering Group Inc. i
Directors: D. Hannon, T. Concannon, G. Jones (LK), B. Pregada (US), B. Duff (UK

Registerad in Ireland Mo,: 111845, Registered Office: Memion House, Mesrion Road, Dubdn 4

Janobs Mastinghioles_A4.doc
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Merrion Rpad
Dublin 4

Meeting Notes

Memion House

+353.(01 260.5666 Fax +353.(0)1.269.5407

Meeting Location =~ NPWS, Cork Client

MRA

Meeting Date/Time 15.07.11.@ 11.00 Project ME/M25 Dunkattla
Improvement Scheme
Subject Mesating to discuss Project No.
Ecological Scope of the
NBMN25 Dunkettle
Improvement Schamea EIS
Participants Robert Fennelly (Scott Motes Prepared By  Morita Casay
Cawlay)
Aegbhin Cawlay (Scott
Cawlay)
MNorita Casey (Jacobs
Enginearing)
Cyril Saich (NPWSE)
Jarvis Goode (NPWS)
Notes
Action
MNPW S commented as follows on Harper's Island
+« The Cork Harbour Study had compensatory habitat on Harper's Island
« Thera are ongoing talks between the County Manager and NPWS
Diractor to discuss ownership of the land on Harper's ksland
» Explore Harpers Island as compensatory measure for loss of intartidal | jeso
habitat
Traffic Volumes
ElS should assess impact of increased fraffic volumes that the scheme will
lsad to {a.g. increased fauna mortaliies) or if no net increase in traffic JE/SC
volumes as a result of scheme alone (i.e. scheme only aims to manage
axisting traffic batter) than state this in EIS (MPWS).
Bird Survays
SC explained scope of full wintering bird survey programme undertaken
within SPA and portions of wetlands, during high and low tide; bird counts
were undertaken batwean December 2010 and March 201 1. SC noted
thera will be no loss of wintering bird grassland feeding grounds in EclA.
MNPW S ware contant with the scope of the bird surveys.
Otters
+« NPWS require DMRB Guidance Mote 10 on Otters to be followed for | JE'SC
Otter mitigation
» | ottor derogation reguired then this must be submitted to NPWS | JE
before EIS is published
» Liase with Sharon Casey of Cork Co. Co regarding ofter mortality | SC
database
+ Include Otier underpasses on existing road in EclA mitigation and c

detailad notas on otter field signs in EclA to appease objactors.
« Confirm nature of works at Glanmire Roundabout close to confirmed

Jacobs Engineering reland Limited

A Subsidiary of Jacobs Engineering Group Inc.

Directors: D. Hannon, T. Goncannon, G. Jones (UK), B. Pregada (US), B. Duff (LK
Ragistered in Irefand Mo,: 111845, Aegistered Office: Memion House, Merion Road, Dubdn 4

Jacobs Mostinghiolos_ A4 doc

Meeting Notes

{Continued)
Page 2 of 2
breeding holt. JE
Bats
MPWS queried if there will be increases in bat mortality due to the
scheme? SC described scope of bat survey and will take light mater | g
readings of existing road to inform bat mitigation and impacts
MPW S ware contant with the scope of the bat survays.
Additional NPW S survey reguests
MPWS suggested inveriebrate surveys (requiring three inveriabrate
spacialisis):
. L JEISC
= Marine Benthic invertebrate surveys
» Water Beatle survays
= Mon-marine melluscan surveys
MPW S also suggested brackish Lepidoptera should be surveyed as part of
the ecological survays.
MPW S noted:
# |mpacts and mitigation for amphibians should be addressed in EIS.
# In-combination/cumulative effects may be significant and need to be
addrassed in the EIS; including assessment of loss of wetland habitat
dua to existing road in addition to this scheme (Harper's Island
compensation may be relevant here) and import'export impacis (e.g.
AA of source for aggregatas?) JEISC

» Examples of Little Egret sites next to roads weare given; REEE Rosslare
to Kilmurry road at Kimurry {3-5 pairs nesting in Morway Spruce within
10m of road); Fola Island (24 pairz recorded in 2005 adjacent to
railway stafion)

# Planting treas on road verge and in-betwaen Pfizer woodland and road
may help mitigation for Litle Egret/Heron fledgling mortalitios

» MNPWS did not feel that presence of lttle egret is a major consideration
for the schemea but felt concemed about a walkway/cycleway near the
high tide roost in the north weast corner of the SPA were a bigger issue
and suggested that any pedestrian/cycle route should be routed to the
north of the raiway lineg'schama

= Congider “train’ system for dasign of surface water drainage system,
for treatment of road run-off ie. interceptor, attenuation and
reedbedsiwetlands. NPWS gave various references for publications on
the issue.

#» Liason with Port of Cork is needed regarding potentially significant
cumulative impacts (parficularly via roads through or infilling of Jack
Lynch tunnal tidal ‘lagoon’)

# Liase with Sharon Casey of Cork Co Co regarding Dunkettle House
EIS

«» Confirm aggregate source for road surfaces is from licensed quarry
free from invasive material

» MNPWS stressed the sensitivity of the Jack Lynch tunnel fidal ‘lagoon”
on SPA features

Impacts on the nearby SAC could be screenad out due to distance from

thie scheme

MPW S are planning on submitting formal comments on Cork Harbour

Study

Jacobs Engineening freland Limited

Jacobs Mastingholes_Ad.doo
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Appendix 5.3 Additional Consultation

Inland Fisheries
Ireland (IFI)
(Southwestern
Regional Fisheries
Board)

14/01/2010

Date of Response

IFI provided SWRFB Cork Harbour
Survey Report which includes a link to
the online resource at
http://corkharbourbirds.ucc.ie/. The
report contains summarised results of a
suite of marine surveys in the wider Cork
Harbour area including fish species lists
(Twaite Shad noted), seal haul-out area
survey data (dates unspecified),
Cormorant/Little Egret/Grey Heron/Little
Grebe/Tern fishing and breeding survey
data (2006), reared Salmon survey data
(2005-2006), and phyoplantkton data
(2006). A range of freshwater and
marine species are present in the
Glashaboy and Harbour (Sea Trout,
Brown Trout, Lamprey, Mullet).

Raptor Project
Officer)

have recorded sightings over the past 5
years within reasonable proximity to this
area, both within and outside of the
breeding season. The N8 & M8 are
particularly devastating for Barn Owl
fatalities — BWI has records of nearly 30
road casualties on the M8 since the road
opened.

Dr. Geoff Oliver
(Comharchumann
Chléire Teo, Cape
Clear Island)

6/4/2011

The Jack Lynch tunnel tidal polder was
not included in the formal NPWS survey
of Irish coastal lagoons. The feature may
not qualify as a lagoon if it does not
retain significant water at low tide.

Inland Fisheries
Ireland (IFI) Michael
McPartland

08/05/2012

IFI confirmed that within the exception of
the Glashaboy, the intertidal areas
affected are not considered to be a
fishery, and have little or no fisheries
potential.

Notwithstanding this, sediment control
and release/suspended solids must be
controlled during construction and the
construction phasing should be such
that it minimises the potential for an
increase in suspended solids.

National Parks &
Wildlife Service — Mid
Southern District
Conservation Officer
(Cyril Saich)

14/01/2010 and 1/02/2010

NPWS’s main concern is likely to be the
Cork Harbour SPA and the high tide
waterfowl roost near the Jack Lynch
Tunnel. Little Egret are breeding in the
Dunkettle shore pNHA in woodland on
lands belonging to the Pfizer facility. The
Local Ranger for Dunkettle area is now
retired and has not been replaced.
There is no known formal monitoring or
management of the Dunkettle pNHA.
The Environmental Impact Statement
(EIS) for the Dunkettle House &
Balinglanna Lands development
(O’Flynn, 2007) is a key reference
source for ecological data. Bats are
likely in mature plantations. There are
anecdotal Otter deaths on N8 from
January 2011.

National Parks &
Wildlife Service
(Jervis Good
Divisional Ecologist;
Cyril Saich District
Conservation Officer)

0/04/2011

The NIS and EclA will cover the
following items:

Undertake bird counts in the Cork
Harbour SPA in the winter during
medium to low tide;

Contact Tom Gittings (Chairman of Cork
Branch of Irish Wildlife Trust) for SPA
bird counts;

Check the Appropriate Assessment for
Dunkettle House & Balinglanna Lands
development ;

This project will aim for no net loss of
bird foraging habitat plus a disturbance
buffer zone;

Cork Harbour Study 2010 (out for Public
Consultation)

Contact Cork County Council in relation
to this study

Include cumulative impacts & check the
draft Carrigaline and Middleton Local
Area Plans

Look out for Short-Eared Owl in
September and October frequenting the
Cork Harbour SPA

If there needs to be a choice, minimise
the impact on the SPA over the pNHA

Pat Smiddy (Retired
NPWS Local
Conservation
Ranger)

1/11/2010

Little Egrets and Grey Heron are
breeding in the Pfizer Factory woodland
(Total of 20 pairs in 2010). Bee Orchids
occur on the woodland fringe here and
elsewhere in the locality.

Several similarly-sized Little Egret
colonies occur in the wider area (Fota
Wildlife Park, Atlantic Pond and
Middleton). There are no Kingfisher
breeding sites likely in brackish riparian
estuarine stretches or backwaters, but a
nest is known on the Glashaboy River
2km to the north of the existing
Dunkettle Interchange.

Connor Kelleher
(Bat Specialist)t
Ecologist & Member
of Cork Bat Group )

19/7/11

Provided bat data from survey reports
from 2004 and 2005 for the
Environmental Impact Statement for
Dunkettle House and Balinglanna Lands
in addition to a survey report for the
Glanmire Road Re-alignment (2008).
Had no knowledge of bats using North
Esk folly buildings.

Sean Runnane (MSc
Student, University
College Cork)

7/4/2011

Never surveyed Egret colony at Pfizer
woodland During field work for Master’s
Thesis on Egrets in Cork due to access
restrictions.

John Lusby
(BirdWatch Ireland

24/03/2011

BWI is not aware of any active Barn Owl
within the Dunkettle area - however BWI

Dr. Tom Kelly
(Mammal ecologist,
UCC)

7/4/2011

Otter kill known from N8 east of
interchange, near slip road to North Esk
Industrial Estate. Single Heron nest at
distillery fields. The Egret/Grey Heron
Colony at Atlantic Pond is protected
from human disturbance by water, and
this or another barrier to human
presence near the colony is likely to
make a colony more favourable. Lighting
of the colony may be important, as
several species of roosting birds use
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woodland sites in darkness.

Planning Department

Dr. Paddy Sleeman 6-9/4/2011, No knowledge of stoat in area. Major
(Mammal ecologist, Otter breeding holt known from
UCC) Dunkettle roundabout at western edge of
scheme. This is one of most important
holts in Cork city, which has total of 4-5
known holts (see publication on Otters of
Cork City). Barn Owls feed on
Daubenton’s bats in Cork (remains
found in 1/15 pellets).
Dr. Tom Gittings 19/4/2011 Recorded 100 Black-tailed Godwit in
(Entomologist, UCC large intertidal mudflat to east of
and organizer of interchange. These areas used to be
IWeBS counts at grassland fields, but were converted to
Dunkettle) intertidal areas by construction of road.
Has not studied invertebrates in the
area, but recommended talking to Dr.
Ken Bound on butterflies. Examined
Dunkettle House Barn Owl nest box in
2006/7 but no signs of occupancy.
National Parks & 15/7/2011 NPWS Highlighted the requirement for
Wildlife Service marine benthic surveys, and survey of
(Jervis Good brackish and saltmarsh specialist
Divisional Ecologist; invertebrates including Lepidoptera,
Cyril Saich District coleoptera, benthos and non-marine
Conservation Officer) molluscs. There is risk of fledgling bird
mortality if the proposed development is
located below the Egret/heronry colony
at Pfizer. Otter morality is high on
secondary roads in Cork.
Dr. Fidelma Butler 19/7/2011 Holds no ecological records for locality.
(Mammal ecologist, No known bat fatalities on N8, but bats
UCC) may be knocked into roadside
vegetation and could be overlooked.
Mitigation will focus on commuting
routes radiating from known roosts.
Cork County Council | 17/04/2012 Blarney Local Area Plan contains an

Appropriate Assessment and
Environmental Report. The Dunkettle
and Balinglanna Lands housing
development is still an objective of the
Blarney LAP. A Park & Ride proposal for
the nearby Train Station was refused,
but the site is still zoned for a Park &
Ride within Little Island. The Port of
Cork proposal to move the Tivoli
container terminal to Ringaskddy was
refused. The Cork Harbour Study is a
broad, indicative proposal only. The
proposal for an access route to the Tivoli
terminal, to run adjacent to the SPA (&
high tide bird roost) is indicative only,
and there is no certainty it would be
built.
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Appendix 5.4 Aquatic and Terrestrial Beetles Surveys Report

Aquatic And Terrestrial Beetles From Intertidal Mudflats And Shorelines And
Saltmarsh At Dunkettle/Inchera.
Stephen McCormack — Independent Consultant

Methodology

Waterbeetles were collected by pond netting, treading on or splashing marginal vegetation
or bare substrates to dislodge animals then scooping them out of the water with a net or
sieve (mesh size 0.5mm). Terrestrial beetles were collected by manual searching,
sieving vegetable debris on shorelines and sweeping emergent vegetation with a large
sweep net. Collected beetles were stored in ethanol and identified. Voucher specimens
of uncommon species have been retained.

Results

The sites were surveyed on May 17th 2012. The mudflats and saltmarsh at
Dunkettle/Inchera contain some species that are confined to saline habitats. None were
found that have an IUCN threat status and only one, Ochthebius marinus, is considered
Near Threatened (Foster et al., 2009). Most of the aquatic habitats were tidal and subject
to more or less complete inundation by sea water and therefore were unlikely to be
suitable for the majority of brackish waterbeetle species. The range and type of habitats
present are not considered to support an especially rich brackish water fauna. There were
however, some species of terrestial beetles found in the waterside habitats and
saltmarshes that are of note. The ground beetle Bembidion varium is quite uncommon in
Ireland (Anderson and McFerran, 2001) although this group of insects has not been
assessed to IUCN critera. Bembidion varium inhabits areas where there is bare mud or
fairly sparse vegetation and there are less that 10 records for the species in Ireland since
1970 (Anderson and McFerran, 2001). It is confined to saltmarshes in the southern half of
Ireland.

Ochthebius marinus was found to be fairly abundant at WF4, WF7 and WF14 where it
occurs in very shallow water or crawling in mud at water margins.

Overall the sites surveyed that supported uncommon species confined to saltmarshes
were the sparsely vegetated areas at the margins of mud flats on the larnrod Eireann
Intertidal Mudflat (WF7) and Eastgate Saltmarch (WF14).

Jack Lynch Tunnel Intertidal Mudflat (WF2)
No beetles found and habitat deemed to be unsuitable.

North Esk Intertidal Mudflat West (WF3)
No beetles found and habitat deemed to be unsuitable.

North Esk Intertidal Mudflat East (WF4)
Suitable habitat was found here in strandline debris, and around high water mark. Species
of note here were Bembidion varium and Ochthebius marinus.

Pfizer Intertidal Mudflats West (WF5) and East (WF6)

Small amounts of habitat for beetles were found on vegetated margins. Species found
here are generally common species associated with wetlands, shorelines and riparian
habitats.

larnrod Eireann Intertidal Mudflat Small (WF7)

Suitable habitat for riparian and wetland beetles was found here and several brackish
water species including Enochrus bicolor, Ochthebius marinus, Saldula cf. palustris and
Bembidion varium.

Photo: habitat of Enochrus bicolor, Ochthebius marinus and Bembidion varium (WF7)

Eastgate Saltmarsh (WF14)
Shallow saline ponds here supported Bembidion varium and Ochthebius marinus.

References
Foster , G.N., Nelson, B.H. and O Connor, A. (2009) Irish Red List No. 1 Water beetles.
National Parks and Wildlife Service, Dublin.

Anderson, R. and McFerran, D., 2001. [In] The Ground Beetles of Ireland -
http://www.habitas.org.uk/groundbeetles/
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List Of Species Recorded At Dunkettle And Inchera Intertidal Wetlands 17 May 2012.

Scientific name Description Comment WF14 WF 5 WF4 WF6 WF7 ‘
W742724 | W738722 | W737725 | W736723 | W740724
Silpha tristis A carrion beetle Local and usually coastal X
Coccidula rufa A coccinellid beetle Common near water X X
Agabus bipustulatus A diving beetle Very common in freshwater X
Agabus sturmi A diving beetle Very common in freshwater X
Hydroporus planus A diving beetle Very common in freshwater X
Hydroporus tessellatus A diving beetle Very common in fresh and brackish X
water
llybius montanus A diving beetle Common in freshwater X
Acupalpus dubius A ground beetle Local in moss and leaf letter near X
freshwater
Agonum marginatum A ground beetle Common on bare ground X X
Bembidion aeneum A ground beetle Common on bare ground X X
Bembidion assimile A ground beetle Local in marshes X X X
Bembidion lampros A ground beetle Very common on bare ground X
Bembidion tetracolum A ground beetle Common everywhere X
Bembidion varium A ground beetle Very local in saltmarshes in S and E X X X X
Ireland
Demetrias atricapillus A ground beetle Common on tall vegetation near water X
Dromius linearis A ground beetle Common on tall vegetation X
Elaphrus cupreus A ground beetle Common on damp soils X
Notiophilus substriatus A ground beetle Common on dry soils X
Paranchus albipes A ground beetle Very common on riverbanks and X
strandlines
Philorhizus melanocephalus A ground beetle Common on tall vegetation near water X
Pterostichus strenuus A ground beetle Very common in damp soils X
Acrotona laticollis A rove beetle Local in decaying vegetable matter X
Anotylus tetracarinatus A rove beetle Local in decaying vegetable matter X
Brachygluta helferi A rove beetle Local in saltmarshes X
Carpelimus rivularis A rove beetle Common in wetlands and riparian X X
habitats
Drusilla canaliculata A rove beetle Common in association with ants X
nests
Gnypeta carbonaria A rove beetle Local on sandy and silty shorelines X
Lesteva sicula A rove beetle Common in wetlands and riparian X
habitats
Metopsia clypeata A rove beetle Local in rotting vegetation X
Paederus riparius A rove beetle Common in wetlands and riparian X
habitats
Quedius maurorufus A rove beetle Common in marshes X
Stenus bimaculatus A rove beetle Common on emergent vegetation X
Stenus impressus A rove beetle Common in variety of habitats X
Stenus juno A rove beetle Very common in variety of habitats X
Tachyporus pusillus A rove beetle Common in shoreline debris X
Thinobaena vestita A rove beetle Common in strandline debris X
Trissemus impressus A rove beetle Common in moss and leaf litter in X
wetlands
Chartosirta cincta A shore bug Common on wetland and riparian X
habitats
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Saldula cf. palustris A shore bug S. palustris is local and confined to
saltmarshes

Ovatella mysotis A snail Local and confined to saltmarshes

Anacaena lutescens A water beetle Common in wetlands with decaying
vegetation

Cercyon sternalis A water beetle Common in wetlands with decaying
vegetation

Enochrus bicolor A water beetle Local but common in brackish water

Helophorus aequalis A water beetle Common in variety of wetland habitats

Helophorus brevipalpis A water beetle Very common in freshwater

Helophorus grandis A water beetle Very common in freshwater

Helophorus obscurus A water beetle Very common in freshwater

Megasternum concinnum A water beetle Very common in decaying vegetation

Ochthebius dilatatus A water beetle Local but not uncommon in brackish
water habitats

Ochthebius marinus A water beetle IUCN Near Threatened. Found in
brackish water and saline mud in E
and S Ireland
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Appendix 5.5 Molluscan Survey Report

10B und
AMOLLUSCAN SUEVEY OF SALT MARSH HABITATS IN THE VICINITY OF DUNEETTLE, COUNTY ackgro
COEK A molhiscan survey was undertaken in the vicinity of the Dunkettle Interchangs, County Cork, where there is an upgrade proposed. The
purpose of the survey was i use molscan salimarsh mdicators to assess the level of babifat development for mvertebrates in the environs of
Chmkettle.

Some salimarsh and saltmarsh transition babstat are present on both the southern and northern sides of the existing W15 oad and on the
westemn side of the JTack Lynch Tunnel

April 2012
A survey bas been cammied out to defermine the mollnscan funa of these habitats, to establish if any Red Listed or rare species are present, and
the walue of the habitat compared with well developed salt marshes m the Atlantic bioregion.

Evelyn A. Moorkens

1.0 Methodalegy
The survey inchided hand searches m the fizld and collectson of Litter samples for processmg in the laboratary.
The hand searches for molluzcs focused on three main areas of habitat:
1) The upper limit of the fidal ovadflats and the salimarsh wepefation community. This mcluded examination of alzae such as
FPaucheria zrowing on the mud and at the base of plants for species such as Hydrabio wivae and sacoglossan sea shigs such as

Limapontia depresta and Alderic modersa. The amr-breathing polmonate soail Myzeselis myesotis was sought on oud under fleod
rubbish (flotsam, dead plant stems etc), and at the base of saltmarsh plants, as was the prosobranch spail drmies grayamns.

Contact Address:

53, Charleville Squars,

Fathfymham, Anather pulmonate snail Leucapipdia bidenrarta was searched for in cevices in semi-embedded rocks on the very upper part of the
Thiblin 14, Freland. shore.
1) Trapsitional habitats for temesinal and mansitional species (Le those that do have an obliatory requirement for salt water) were
E-malt arlaniWelrasm szanched for by hand and by shaking handfils of vezetation onto a white may from the martmes prassland transition zone which
Tel 353 1 4048500 Mob: 353 86 8211385 lies immediately above the saltmarsh In particular, the survey focused on searching for the narmow-mouthed wherl snail Fergeo
angustior (an Ammex IT species) which is a nypical compenent of maritime prassland especially salimarsh to prasshnd mansion
-l mm-urkgu_;,_.gmnm_:et I:SEE Eillean & Moarkens ll:'].l:l.

1) The habitat (zrassland , somb, woeodland) oo the lower shopes immediately above the Tansison zone were also searched by hand
and shaking litter omto a white tray.

Fully estuarnine ' marine and folly agoatic habiat was excluded from this sorvey.
As well as obsarving soails i the field, salt marsh mollscs were sampled by collecting 1itter samples. Approwimately 2-3 limes of liter was
taken from each representative sampling site, air dried in the labortory and then sieved through two mesh sizes, 3mm and 0.5mm The
cootents of each sieve were examined for soails. An Olympus 40X bmocular microscope was used to examine the smaller species. The
mumbers of samples collected was dependent on the beterozenedty of habitat in the field.
3.0 Resnlts
A total of @ study areas were sampled during the survey. The stody area locations ars shown i Table 1 and Figure 1. Photozraphs of the sites

surveved are provided in Aonex 1. A total of 25 species were found m the stdy and the species are recorded m Table 1. All nomenclaturs
follows Anderson (2005). Photographs and requirements of the indicator species are given in Annex 2.

Table 1 Study area locations.
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dasloped saltromsh habérat et fie transition 1s very shallowr doping amd the
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fiusmcs, bers mmddy pook {dry 2t tme of warvery), regnlrhy mrndxed

WTHL43 72458

Smal] 5ol mmddy il with comaction through cabart I WES | Exsam Pat).
Patches of salimarsh and salimarsh grassled tensiton
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Table 2. Species found in the survey

Area | 1 P 3 4 3 [ 7 £ &
X X X X X X X X
X X X X X X X
X X X
X X
Terresivial smails
Acgopinels nivkdul E
L ovadiduld MreCrg X
arpitium Al X
o Pl M OGRS X X X X
Closerilla Makemtona X X X
ypad fabvrica X X
o (SRR X
] X
el decarr bl X
vt ¥l X X X
Trohial e Mt X X
Trochialiss Mapidis X X
Virrdma pailucid X
X
X X
X X X
X
e e X X X
Drwrociras renculass X X X X X
Lafrmovsia valersors X X
Livaoris Fagcularus X
Tiotal (15 specias) £ ] EHRE E] 4 3 1
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4.0 Discossion

The ambifious mollnscan database of habitat preferences and life history trafs was published in 2001 (Falkper er al, 2001), providng
opportunities for malacelogists to predict species stz fom acourate habitat assessment, and which may be used to provide mformation on the
level of function of habitats. The mollnscan database is based en a fizzy codine system which assiems a 0 (Do association). 1 (minor
aszociation), 2 (Moderate assoecation) or 3 (maxinmm asseciaton) catzpery wih each vanable assessed. The pen-shelled shngs and brvalve
molhizcs were not included in the original database but these were later added (Moorkens & Killeen 20087,

Table 3 shows the melluscan species given in the database as having associations with salimarsh habitat.

Of this list, Brfymia Jeacki’ and B. senraculona are conmpletely feshwater species in Ireland and would oot be expected m the Chunkettle
survey. Hypdrobiz venirosa and Obronda neglects ocorr in brackish water lagoons (and are also rare m Ireland). The polmonate Mysorelia
demticuiata 15 more typically associated with more marme hab#ats such as cawves and the upper shore evice fauna. The database also mchides
Heleobia stagnorum, Mercuria rorahae, Qbrovia giyea, Oryloma dumkersand Paiudinells [imoring none of which are recorded from Ireland.

This leawes 13 spacies listed as baving an association with saltmarsh habitat. Three more shonld be added The database does not mchude the
narrow-mouthed whorl snail Fertipo angustior as being associated with salimarsh bat it has since been shown to be a Sequent component of a
salimarsh fransition zone where there is a transifion with marfme grassland habitats, and is srengly associated with saltmarsh habitat in
estuanies and on old sea wall habifats (Killeen & Moporkens 2011). The other species that should be listed are the sacoglossan sea shigs
Limapoentia depressa and dlderia modesta, Shigs were exchided Som the origmal molluzcan database, and these are the o true exchasively
salimarsh species.

In the Dhunkertls survey a total of 15 mollnsc species were recorded inchading 5 of those listed in the Moluscan Databasze (six when
Limgpontda depresza is added). These were Mysorella myorods, Leucaphynia bidentars and Hydrobia wivae (all species with a soong
aszociation — code 3), and 2 fermrestmial smils Cochilicopa lubrica and Firing peilucida, both hsted as having minor association. dsiiminea
grayana and Trumcanelia mbcpiindrica were the only species listed as bawing a strong association with salfmarsh ut were pot found durmg
the Dunkettle survey. 4Assimings is uncommon in Irsland as in known mamly fom the Shannon estoary althouzh the habitat at Duokettle was
considersd suitable for the species. Truncasells 5 exoremely rare in Ireland (listed as Endangered in the F=d Data Book — Byme er @i, 2008,
and is ooly known from two sifes on the west coast. Fertigo angurtior was not found.

All ofthe other snails and shegs recorded during the survey are considered to be truly termestrial species.

L

13

Table 3. Moluscan species Bsted by Fallmer e al., 2001 as having salimarsh associations (specie: grren a5 s in the datsbaca, e squivalam
omancatars by Andarson 2005 & @ bradiets whare diffaresd). 1 {onor association), 2 (Modanis asscdabom) or 3 {maonmam ssocaion).
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50 Conclusions
Of the @ habitat areas surveyed. the most important arsas were sites 3, 4and 7.

The Jack Lynch “lagoon™ at WF11 has good transition from muod share to mcky edge to saline prassland, but altbongh it has a pood moge of
species, it has oot pot a well developed salf marsh due to the steep natare of the roecky edees.

The small riangle of salmarsh at WF14 was the best developed salt marsh area found in the survey, and had good mmbers of Peringia ufvae,
Myzotella myosotis and Limnaponta depressa The absence of Leucopiytia Sdentta was due to the gentle sloping of the salt marsh, which
retained a good rate of samuration at low fide. and I. Bidenszra requres air to breathe under rocks. The salt marsh ransition mose to a well
developed graszland, bt 7 angustior was absent from the transiion, most Hkely due to the very gentle slope which leads to regular salt water
inundation of a wide area.

WF4 (Eastern Part) on the nonth side of the dual camiageway had a good salt marsh to gras:land transition, and alse bad the thres species in
the salt marsh as m WF14 Peringia uivae, Mysofella myosors and Limngponta deprersa. The grassland trapsition was oot as gently skoping as
in WF14, and looked to have good potential for F. aneustior. However, there were very 2w soails af all found m the prassland. and thess wers
of Fiorma pellucida, a temresmial species with salt marsh telerance. Althoush thers was quite a Mg area of alt marsh/prass mansion, the
terrestrial edze is bunded by the slip road to the east and sowth, and by old parden'sea defence walls to the north, thus refaining spring tide
water, which, in spite of the slope it appears to completely inundate.

From the most recent database hst, one species is critically endangersd in Ireland (Trmcatella subcylindrica), two are ksted as endanzered
(Hydrobia erutg, Mercwria similis), and three are listed as vulnerable (Fallomia pulchella, Fentrosia venrosa, Fertigo angustor). Nooe of
these speries was found in the survey (Byroe ot ai., 2008).

To put the resuls m confext, there are zood examples of salt marsh habitat with indicator mollisc species present, but some are absent, mainly
e f the fact that the habitat bas not been able fo develop more specific habifat micbes through resoaint cansed by hard edges and arfificial
walls in a highly developed environment. There are many examples of this, and better developed salt marsh habitats in coumnty Cork. However,
oo a local kevel, the areas surveyed provide an excellent addifion to biediversity. These sites should therefore be ted as High Vabhae, Locally
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Inpaortant (Category C of WRA guidelines), as they are semi-natural habitat types with high biodiversity in a local contest, with significant Annex 1. Water Feature Photographs
populations of locally rare species. E
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B - v
Plhioto 14- WF4 (Western Part} sonrk-west corser

FPhoto 16: “Grazsland Nerch of WET™ wet grassland

Poto 15- WF4 (Eastern Part) salrmarsh grazland

Fguig 1 Bawvphs mar

Amnnex 1. Selected indicator mollmse species

CHvemie Ll SO
pulmonaty wxoil i oo of the mest typical mails of soble saltmarsh kabitat, whans it is faund
et often. om el ndar finod rubbish (Botam, dad plant

W 35 widehy bt loca

T encapinyna Suslen o

This species is also an air-breathing polmonats b 5 is the most abumdant wail in sstuaries, pudian
nlilos M. spesonts, it is i ooddy orevices, often todar | and salorshes whare it 33 ofien fomd in anormons
wl-amtedded rocks 2t &e upper pones of tidal shores | mumnbars. & ocours all aroumd the coast of Insland.

i -
Mmmwm}m of sacoglouan sea sheg i found onby on shedtared wlinershes and
etTuaris wears it 1ves on the weneers of algse sach a5 Fauckeris growing oo e mmd T small sive, greanish
coloe and oryptic habitat meom that it cam bo extramaly difSoult oo Snd. It is widaly but Locally distrleated
around rish coasis.
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Appendix 5.6 Intertidal Benthic Survey

Intreduction and Brief

The Aquatic Services Unit [A5U) was commissioned by Scott Cawiey Environmental Consultancy to undertsks an asszssment of the intertidal benthic
emiogy at the location of & proposed roadway at Dunis=ttie, Co. Cork. The following report outlines the results of baseline surieys within the study an=a
carried outin March ard April 2042,

SAdIAIASH

g =
‘-
(=] —
= a

Intertidal Benthic Survey
at
Dunkettle, Co. Cork.

Commissioned by: Scott Cawley Environmental
Carried out by: Aquatic Service Unit
May 2012
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SURVEY METHODS Intertidal Hard Benthos Survey

Sqoft Sediment Field Sampling A walk-pver survey of the hard benthos intertidal areas of the eight waker festures WF1-WFE was carried owt on April !'. :IJ:F'. 25" ang 25%. whers
suitable substrate was present, transects were mnoeraken. Genersl ssanches for fauna wenes also conduct=d and all habitats were classified using |Fossit,

Fisldwork was camied cut on the 217 and 26" of March 2012 with & further days survey work undertaken on 127 April 2012, All sampling stations were 2000 and Comnor at i, 2004)

posithoned using & Trimale Geo XM GPS system. & complete list of stations mamplsd and the stations are displayed on & map {Fisure 1] and are presented in

Tabie I BAysid Survey

Tabie I: Positions of sampling positions. All pesitions are miven in Irish Nationsl Grid Ponds net rweeps and plankton net taos were undertaken in water festures WFL, WF4, WS and WFE for myzids on April 14% 265 and 25%. The resultant

samales wers identified to spedies kevel by 8 crustacssn taxomomist.

Co-ordinstes Irish National Grid

Morthing Ensting Morthing
WFi-1  LTEZED 72427 | WFS-1  173TL0  T22EE
WF1-2 172970 T2II4 | WFRS1 173311 TI2N4
WF1-3 1730 72389 | WFE-2 174023 TI2E0
WFz-1 173382 7RIS |WFT-1 174460 T24E2
WF3-1 173392 72432 | WFB-1 174327  T2GED
WF4-1  1TIE4E 72457 | WFE-2 174633 TIF0O0
W42 4TITA4 72477 Le=-i 173442 TE3
WF4-3 173833 7238 Le=-2 173307 T2OBS

o 128 S0 ] rE0

Figure1:  Map of ssmpling locations imken sooss the water features in the Dunkettls suroey ares

A totsl of 16 inbertidal stations were ssmpled for bepthic faunal analysis, granulomstric anslysis and organic carbon analysis. Sampling methodoingy was
bazed on the methods employsd by the INCC (INCC, 2001 for Habitet Sssessment Surveys.

At each station:

« 3 a0.0im’ cores were taken to & degth of 20cm for benthic faunal analysis (16 Stations).

« 1x1im’ quadrat was marked out and all physical and biological characteristics wers recorded for that area.

+  1x023m’{0.5m 10.3m] guadmt was marked out and excaveted to & depth of Z0om. Sediment was seved in St through a 3mm mesh sieve. Samples
were processed as per sediment cores,

s 1 xsurface scrape of sedimenk was taken and storsd in & labelled, plastic bag for granulometric and onganic carbon snabysis.

Sample Frocessing

ANl faunel cores (0.04m°] were sieved through & 03mem mesh sisve within 12 hours of collection and fixed wsing 10% buffer=d formalin. Samples were
sorted by eye and subseguently preserved using 70% Ethanol Al faunad dig sample (0.25m°) semples were visusly dug through and ail ange fauns wers
colizcted and fixed using 0% buffered formalin. Samples were subsequently sorted by =ye and preserved using 70% Ethanol. AN faunal smmples were
=nim arated snd identified to the lowest taxonamic level possitle using standsrd keys for EUroDEAR fEUnE.

‘Sranulo metric analysis was cuTied out on oven dried sediment samples from each station. The s=diment was passed throwgh 8 seres of nested brass test
sieves with the aid of & medsenical shaker. The sediments were then divided into variows fractions: % Fine Gravel [x3mm], % Very Fine Grawel {x2mm), %
Wery Coarse Sand {<2.0mm =10mm], % Coarse Sand |« 0mm =3008m), % Meadium Sand |<3003m »3308m), % Fine Sand [<2508m »12%Em), % Very Fins
Sand [«1298m »633m) and % Silt-Clay [<535m).

Organic matter was estimated using the Loss on Ignition (L] method. One gram of dried sediment was ashed at 430°C for & hours and OFEARIC carbon was
caloulsted s % s=diment weight kast.
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SURVEY RESULTS

The cetailed findings of the hard and soft benthos field surveys of are presented below for each of eight water features examined (FW1-FWE). The fingings
of the mysid suneey are presented st the end. Full spacies lists sre presanted in Appendia 1A & 1B snd detailed granulometry snd onganic matber [Loss on
Ignition] are given in Appendix 2.

‘Water Festure 1

This is by far the npest water feature with its roughly square outline bounded by steep rock-armour &mbankments [Plate 1). The majority of its ares
comprises imbertidal sandy mud |Flate 14|, with the exception of the north eastern cormer where & smaller sguare of ground comprises a low cobble nubbis
perimeter and scatbered cobble and pebble within this smaller ares where brown seaweed [fucpids) have become locally dominant [Plate 1B); this area
cowers about 3-4% of the pwerall sres of WFL Elsewhers, apart from very ooosional clusters of soattered cobbles or smiall boulder (e towarnd the NW
comer|, oniy the rock armour em bankments provige stable anchorsge for brown seawesds (Fiste 1 C, 10, 1E] where density is locally very heawy along 2l
sides except the northern side |Fiate 1F) where the line of the base of the rodk armeur is at a higher el=vation than the other thres sides and mainly above
the intertical. Alzo in the NW corner, there is 5 smsll patch of degraded safomarsh mesdow. A faaturs of the southarn smbankment in partioulsr is the tsct
that water flushes through the rock srmour which is associated with locsl concentrations of fifer fesders, barnades (Eimdnius modestus] and mussels
|Mytilur @cwdis). These areas tend also to be the only ones where fine red algse are present epiphytic on brown sesweeds [especally Fuous samotus) or
=pilithic on reck armour.

The rubbie ares in the NE comer was dominsted at its fringes by Ascophyilum and in its centre by Fuecus spérolis and F. wesioshoses, even though it was
difficult at times to distinguizh between the lstter Two species. Here also, gammarid amphipods were common beneath sesweed, with Lekonespioerg
isopocs frequent under stones over lying dry muddy sand, &s well a5 occasionsl small shore oabs |Caromus moends) in similar locations; the bamacie £
modestus, was presenton scattered boulders.

A transect down the =ast embankment and was topped by & faint cover of yeliow lichen (0-0.6m|, followed down the shore sucessively by bare boulters
with & very light cover of Enforomarpisa (green aiga) (0U5-1 3m), Fucus vesicuiosws, 40-60% cover, [£.3-3.9m|, and Ascophyiure . 100% cover, |3.53-9.2m).
Along the transect amphipods were wery common under Ascaphyfvm, with ooossional juvenils shore orabs benesth cobbles and Eiminius modestus
frequent on larger cobbie/bouider.

A transect down the inside of the southemn embamkmeant had the following ssquencs of zonas from the too to the base: 0~0.6m - yellow snd white lichens;
@.6-2.3m - bare rock; 2.5-3.7m — F. vasicuicsus; 3.7-3.3m - Ascophplum; 4.3-6.0m — F. savrotus. Along the transect £ modestus were common, small share
crabs frequent, and mussels common betwesn cobbies.  Epiphytic fine red algae and bryozoa were noted also on F. sermatus fronds at the base of the
transect

The western shore is Smilar to the southern shore, although with & diminishing cover of sexwsed moving north, as the sl=vation of the base of the
=mioankment gradually rises. Along the northern embankment the large rock armowr slements kave scattersd yellow lichens above ard fine Enteromorpha Plstel  WFL-A [musddy canc mren|: B [NE comer of hare substrsta) C, D, £ | mmstam, southerm and wstanm rodk-ammour embankmant with hasyy brown semssed oover F
cover below and 8 very narrow zone of F. vasicuiosus at their base. Extending out from the bass over musd is & narmoa, [~1m) Ascophyilum zone. EImins {northern ambanknent with remos sl fings of brown sersesds)

barnacies are also present at the base of the boulders.

A total of three infaunal sampling stations were surreyed in the open soft sediment ares of 'WF1, where soft sediment communities typical of upaer
=stuarine habitats were identifisd.  Oversll spedes diversity is low in the area, with the fauna present dominsted Dy the polychaste worms, Hediste
diversicolor and Stretdospio sp., which are chemcteristic of the upper estuanine biotops LS. LMu UEst Hed. Str (Hedishs diversiooior and Strebiespio shrubsoil
in ttoral sandy mud). These spedes are present in significant numibers at esch of the thres sursey sibes in this area. The sediment present consists of
sandy muds across all three sites [mnging from 37% muds to 70% muds), with snoda present ata depth of 10m at esch sample locetion. Loss on Ignition
|LOM) values for the water feature range from 4% - 3%. This is typioal for this biotope type.

Bazed on Fossitt 2000, the habitats present in WFL would fall under three headings: Coastal Construction, CCA - sea wall, piers and jetties and the relsted
LR3 — shekered rocky shores, and 154 — mud shores.  Under the JNCC Marine Habitat classifimtion the hard benthos aress are best desoibed by
LR.LLA FVS. AscWS [Ascophyivm nodosum and Fures vesiowlosws on varisble salimty mid eulitboral rock] with the soft benthos biotopes identifisd as
LS. L LW Est. Hed Str | Hadiste givarsicodor and Strebicspic shruibsolil in littoral sandy musd|.
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‘Water Festure 2

WFZ is roughly rectangulsr in shape and is typified by having stesp rock-srmour shores [on 3 sides) with smaller and more siooed areas of exposed soft
sediment than most of the other water festures (Plate 2A-20). Water enters and exits at the northern and southem =nds wia Sngle large oulerts; the
southem culvert exiting directly to Lowsgh Mshan.

The eastern rock armour share has the Dest developed ssaweed cover and hard substrats zonation patt=ms. The top of the share, below the hesey
tesrestrial sorub, has & fairy well defined yellow lchen zone |~1.8m| followed in turn down the shore by a zone of fine Entéromovpho cower an bare
noulders {“4m), 8 NE oW Focls vasicwesus zone (“0.6m|, the main Ascopiepium nodorum zone {*3.2.) keading on to the mandy, mud lower shore (Plate 28 &
ZF|. The mid to lower rock anmcur elements, Dersath their Ascophplum cover, wens coated in 8 fine sdherent ysr of mied with scattered, locally common
numbers of the barmack: Eiminius modastus om wertical rock faces and very ocoasional mussels [Afyhics eguls] betwesen boulders within the heavy semwesd
cover zone. The western shore mainly lacked the hard substrats.

The soft sediment aress of WF2 are narrow intertidal areas principaily along the sastern shoreline of the festure. The fsuna present is typical of upper
estuarine systems, being dominated by Oligochaetes. Anoxia was pres=nt ata depth of 1-20m in this area and & layer of grevel was present at a depth of
10cm. This is characteristic of the LS.Lku. WEst. Hed. Ol |Hedishe diversiooior and oligochastes im lithorsl mud] biotops identifisd here. Sediments oonsisted
mprimarily of gravelly muds (refiscting the mraved layer present in the ares) with LO1 valess of 5% recorded in the ares.

It may be notewarthy to point out that WF2 and WF3 both had the lowest % mud content in the sediments samples taken Le. 31% and 22% respectively,
wihich is thought to relate to the more dynamic water mowements through these, the namowest of the water faaturss in the shudy ares.

Bazed on Fossitt 2000, the habitats pressnt in WF2 would fall under three headings: Coastal Construction, CC1 - sea wall, piers and jetties and the relsted
LR3 = shekered rocky shores, and 154 — mud shores. Under the JNCC Marine Habitat classiffoation the hard benthos aness are best desoibed by
LR.LLR FVS. AscWS [Ascopiyiinm nodosum and Furms wesioosws on varisble salinity mid =ulittoral rock] with the soft bemthos biotopes identifisd as
LS. LU WEst. Hesd . O | Hieéiste diversicolor and céigochoetes in §ttoral mud).

Plafe? WF2-A [view to southern outiet]; B [wew to northemn inket): C {essten shore without rock srmrour]; (D] fwestem rode smmour shore dominated by browns
semveeerd: Eand F {view of exstem shore transect down-shone: snd up-shane views)
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‘Water Festure 3

‘Water Feabure 3 is very smilar in general form to WF2, with which it is directly connected by & large culvert at its southemn snd.  The western boundary
emoankment of WF3 comprises large rock armour elements dominated by & heswy growth of Ascophyiium and slioping steeply down ko 2 sandy mud,
NSTOW, low water base (Plate 34) The aastern boundary with WF4 kas 5 mare gently doping emosnkment with smaler rock-armiour Components; it also is
dominated by Ascopfyiiom (Plate ZB]. A few festures of WFd distinguish it from WF2 the first of which is 8 small nanrow stream valley joining it from the
north which is oweraheimingly dominated by Fucus cevancides, 8 brown ss=aweed assodated generally with shelbered low salinity aress at the hesd of
estuaries (Plate 3C). Another is the presence of fowr lrge culverts connecting with WFd at the Ste of the old Inchera Bridge [Flate 30 & 3F]. The maost
northerly of thess oulverts in particular is sszociated with high tical velooties st certmin steges in =ach tical oycle. These oeTents have the affed of
incremsing the locsl density of filter feeding spedes {vydroids, barnackes and musseds) and reducing the pressnce of siftt and being assodated with mare fine
red algae, including Airodothomniails forduia on cement swept rocks. This was alzo & festure noted in WF1 along the southem smbankment where water
flushed tidally through orevices in the rock armowr. On the roce armour an the west side of WF3, immediately opposite the most northerly oulvert, Fuous
sorrotus is present at the oase of the rock-armour |Plake 3E) the only water feature where it was noted other then in WFd, presumanly beoause of the
combination of sufficiently staole substrate and lower shore depth. In the other water featurss to the sast, there may be no lower shore per 5@ because
their floor levels are too much above chart datum. The zonation pattern noted along the main roc armour section in WF3 saw an upper band of
Enteromorpia, follvwed by & namow band of 7. vesicuiosis and then the main band of Asoop#yim with high cover values. In the northern inlet to the site,
the entire intertidal below the top Erteromorpho zone comprises F. caromoiges. The small low tide freshwater stresmn entering at this point was dominsted
oy high densities of Sommarus amphipods.

The zoft sediment arens of W3 ponsist of narrow intertidal stretches of runming paraliel and adjacent to the rood armour shoreline. The infauns pressnt is
typical of upper estuarine systems, being dominsted by Oligochastes. Ancais was pressnt st s depth of 1-2om in this srea and 5 lsysr of gravel was present
at & gepth of 10om, such as that identified in WF2. This is chamcteristic of the LS.Lu. UEst. Hed 01 |Hedise diversicodor and oligochastes in Bttorsl mud]
viotope identified here. Sediments consisted primarily of gravelly muds [reflecting the graved kyyer present in the ares) with LDl valees of nearly 8%
recorded in the area.

Bazed on Fossitt 2000, the WF3 habitsts would fall under three hesdings: Coastal Construction, CC1 - sea wall, piers and jetties and the related LR3 —
sheftered rocky shores and LS4 — mud shores. Under the INCC Marine Habitat dassification the hard bemthos areas are best described oy LR.LLE.FVS_Ascvs
|Ascophplum rodosum and Fucus vesiculosus on varisble ssinity mid eulittors] rock] and LR.LLR_FVS.Foer Fures carongidas on reduced salinity sulittoral
rock in the northern namow valley of the freshaster stream.  Soft benthos biotopes wers identifisd 85 LS LMw UEst Hed Ol |HeoVste diversicoior and
oligochoetes in littoral mud).

Piste 3 WF3-A [view to southern ouliet from western shore|; B (view to SE along sashem shore]; C, (northem inket stream walley with Fucus ceronoides — view to south|;
{0 [inket cubwert from W4 showing strong, flow]; £ |silt-fres F. sematus and Ascopiyiiunm on curent Swept boulders); F (thres inket ubverts from W)
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‘Water Festure 4

'WF4 immediately east of WF3 iz dominated oy & sandy mud floor for about 50-73% of its ares (Platz 44 & 48] with the balance covered by sattmarsh
situated in the eastern and north eastern portions of the fesbure. & cubvert in the porth eastern ssctor comnects with WF? and WS farther to the east
|Piate £C), while mnother in the south east comnects with WF3 and WFE just to the south (Fiate 4D). The kard subshrate ivbertids| areas on the parimeater of
the site are menemlly narrow, usually no maore than 3-4 moin width, aithough stretching to abowt 7m at the western =nd of the southern shore. The
substrate comprises large angular cobbile and small boulder along the westem embankment |adjoining W3], along & short portion of the northern shore
toward its western end |Plate 3£], along both sides of the finger-like crusewsy which flanks the inket channel from WF7 and 'WFE [Flate 4c), and along the
southemn shore sround the inlet of the culvert from WS and WFE and for & further 130-200m west along the southern shore where an oid wall has = lower
fringe of amgulsr cobble and smsll boulder [Plste 45). Elsewhers, the int=rtidal comprises mainty gravel and pebale over sandy or gravelly mud e.p. siong
the northern shore as Tar as the inlet from W7 and 'WFB, and along the sastern and westerns ends respectively of the southern shore (Plate £H). These
hard intertidal substrates aliow macroaigae [oerwesds) to beome estanlished, whersas outside these aneas ssibmarsh or sandy mud predominate and in
fact provide the overwhelming ares of habitat within WFL.

The weastern half of the northern shore is shaliow and gravelly with some flat cobble toward the top of the shore. A transect here recorded the red alge
Bostrychic scorpicices at the head of the shore [0-0.2m), followed by & narrow zone of Fuous wesicehoses (0.8-1.0m), followed by Ascopipium |10-3.0m]
wihich was by far the dominant spedes in terms of biomass. Enteromorpia was sporadically present ak the top of the shore on angulsr cobbde. All long the
rock armour embankment fringing the inlet channel from WF7 and WFS |Flate 4C), Ascophplum cover dominstes the imtertidal with namow fringes of
Eateromorpiva and Fucus wasiowiosus ot the top of the shore. Along the southemn shore, east of the inlet from WF3 and WFS, the narrow hard substrate
imtertidal comiprizes anguisr cobole at the top of the shore, with gravel merging into gravelly mud beiow. The top [0-1.2m] is dominsted by Ertarcmorph
with scattered Frcus spéraiis/F. vesirwiosus, with the balamos [L2-3.3m) dominated by Ascopiyiivm. Farther west a stone wall with more or less the same
zonation pattenn just described continues to the west and is repiaced sgrin by another low-gradient gravel inkertidal of up to 6-7m in width, with the same
three species dominating |Enteremorpne, FUoMS wWesiowhosws and in particuiar Ascopiyiium] (Plate 44| as far &5 the western embankment which separates
WF4 from W3. The most frequently encountersd fBuns were amphipods benesth the seawesd cover and ccoasional smsll shore crab. The Darnacie
Elmimius modashes was commion on all the inlet-outiet culverts.  Mussels (Myfilus eguits] were slso concentrated in arsas of strong tidal cumrents by the
outietfinlet cukrerts to WF3.

The soft sediment present in WF4 consists of sandy muds aoross the whols festure: (waluss ranging from 43% Mud to 58% Mud], with amoxis present ot &
depth of 1-2cm amd LO1 values of approgmatedy £% were recorded in the srea. Bird tracks were present in large parts of the sres. The fauna present in
WF4 are dominated oy the polychaetes Hediste diversicoior and Stratdospio sp., &5 well a5 the arthropod Cyothurg cannata which are typical of upser
ectuarine systems. The soft sediment in ‘WFd has been classified as LS. LMu UEst. Hed.Str [Hegiste swersiooior and Strefiespio shrubsolil in Ettoral sandy
mud )

Based on Fosstt 2000, the WF4 habitets would fall under three hesdings: Coastal Construction, CC1 - sea wall, piers and jetties and the related LR3 —
shafersd rocky shores and LS4 — mud shores. Under the INCC Marine Habitst ciassificstion the hard banthos sress ans best descrined by LR.LLE_FWS_Ascvs
|Ascophylem nodosvn and Fucus veasicwiosus on wariabls salinity mid sulittorsl rock] with the soft benthos biotopes identified as LS LMu UEst Hed Sir
|Hadiste diversicokor and Strebicspio shrubsalil in littorsl sandy mud).

(v 38

Plated m-:rmnammmmm NN from SE shore|; 8 (visw west from mid ulm; southern shore]; C, [inkst dhennel from WE? & WF7 and fanking
=momnkment — KE shore |- | D] | herd interticsl adjoining inlet culert Srom WFS &WFE on southem shore|; E (rock-armour base of wall on westamn =nd of northemn chone]; F
| Bosirychia on cobble on wpper shorel: & {hand substrate bese of old stone wall - mic way on southemn shone; H (rave] inbertical with brown mecrosizae on westem end

of northem shore|
WF5

This water feabure was almiost =ntirely dominated by sandy muds with =mall ssitmarsh areas towarnd the western end (Plate SA) and scattered hard
substrate, comarising cobbie and pebbie over the mud at the eastern end, mainly slong the southern shore [Plste 5B & 3C). The latter were dominated by
Ascopnyilum and scattered F. vasicuiosus (Plate 30). Scattered pieces of Livi wene in evidenoe across the main soft sediment area of W3 (Plate 3E]. At the
outlat to WFE, Eiminits modastus WEFE COMMON on the wall of the oulvert [Plste 35| 5 small shore crab was noted among gravel in the low water cresk
niearthe culvert.

The soft sediment areas of WF3 onsist of sandy muds {with mud values of 45% recorded). Anoxia is present at a depth of 1-20m and & layer of standing
water oowered 70% of the sadiment surface. LOI velues of 5.26% have besn recorced in the sres. The fsuns identified in the ares are low in diversty and
are dominated by the polychaete Hadiste diversiookor and the crustacean Corophivm spo And the site s typicsl of an upper sstuarines system.

Based on Fossitt 2000, the WFS habitats habitat wouwld mainly be dasmfied as LS4 - mud shores with & litie LR3 - shetbered rodcy shores, while under the
IMEC Marine Habitst cdassification it can be best described by LRLLRFYS.Ascws |Ascophylum nodoswm and Fucus wesiowoses on varisble salinity mid
=ulittoral rock) although this cnly refers to a very small portion of the water festure at its north eastern end.  The soft sediment in the sres is classified as
LS. L WEst. Hed . Cwol | Hidiste diversioehor and Corophium voluteior in Ettoral mud).
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PlateS WFI-A [visw to westen End; note brown, decyed drft alzses in foreground]); B (ies to aast slong exstemn end of southern shors); O, (farther suct slong the chore
from B); O [daoseup of Ascopiyiurm and F. vesiowoss on mud); E {Uiva on mud); F {wew toward northem shone mid-wey slong southemn shone]; & [outlst cutvert to WFE
wieaned from WFE|; H (wiew east along northerm shore).

WFE

Like WiFS, WFE was also dominated by soft sediment interticsl substrabes. However, it slso has grestsr smounts of fringing salttmarsh vegetation, along the
sowth west and the south eastern sections. bn addition, the entire northern shore comprized a low nock-armour embankment where the main bicmass of
orom seawesd within WFE ocourrec. The separating wall betwesn WFS and WF3 at the westzrn end also had heavy growths of brown macroalgae. At the
sourth sastarn corner of the southem share 8 pipe oonveyed surfsos water from industrisl hardstsnd sreas immadistely to the south (Plate 6A) while farther
west along the same shore two further oulverts comeyed freshaster flows from the southemn sice into the water feature (Plate 6C). These inputs may
=xplEin the prominence of Fucus CAoRoices along the eastern end of WFS ower intertidal gravel, among the bases of s=a club-rush (Flate B8] at the outer
fringes of the saftmarsh vepstation, and slong parts of the southern wall Most of the porthern embankment was not acosssible [Plate 68 but it is
sugpgested that the sast=rn =nd of this was domirated by F. cerancides, which was replacsd closer to the north western corner and the outlet culvert to
WF4 by Ascophylum which was the dominant intertical aiza in the western and north western areas of the water feature |Plate 6F & 6G).

The =xtensive soft sediment areas of WFS consist of soft muds and ssndy muds [musd values rangng from 46% to 59%), with ancaia presant st a depth of
iom. Fawnal diversity in the ares is low, with infauns dominsted by the polycssets worms Hediste giversinokor snd Strablospio sp. a5 well as the oustsosan
Cyothura coningto. The water feature is typical of an upper estuarine system.

Bazed on Fossitt 2000, the WFE habitsts would fall under three hesdings: Coastal Construction, ©C1 - sea wall, piers and jeties and the related LR3 —
sheftered rocky shores and L54 — mud shores. Under the JNCC Marine Habitat classification it an be best desoibed oy LRLLR FYS.AscvS [Asoopiyivm
modosmm and Fuoes vesicuiosus on varsbde salinity mid eulittoral rock) and LRLLR.FV5 Foer Fuoes cerancides on reduced salinity eulittorsl rock.  The
=EpEnse of soft sediment in the sres is classified az LS LMo UEst Hed Str |Haotiste diversimior and Strehiospio shrubsoli in ittorsl ssndy mud|.
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Plate s WFE-A [view to west from NE end, note: surface waber cutlst pip in foreground|; B |F. coronoides st mangins of saa dub-nesh stand); ©, [stream inkst non-neturm
wahve southern shane, exstern end|; O [southern shons showing s=s club-nesh stands]; E (northerm shore with low rock armour amba nienent]; F {outiet culvert o WL — S
comer: & [olid boundary wall-westem end | H {NW shone viewed from WiHW momer)

WFT

This water festure was devoid of herd intertidal substrate snd ro mscroslgee other than soattersd foating sections of Uivo were in evidencs as well as a
shallow monooulture of the blue-green alga Oscilctoria of. Mmoso =t the western end of the feature [Plbe 7C & 70]. Sottered saltmarsh / marshy
wegpetation was also present along the eastenn shaore |Flabe 74 & 78]

The zoft sediment in the srea was under a thin leyer of standing water, spproximately 2-3cm desp. The sediment consisted of firm musds, with & lot of plant
material present within the sediment matric. This is refiscted in the high LOI walwes recorced at this WF — 13%. The dominant species were the polychaete
Hodishe sfarsicoior and the orustsc=an Corophium volulofor. As with otteer features in this system, diversity was low - only 3 spedes were recored.

Basad on Fossitt 2000, the 'WF? habitats wouwld best be described as LS4 — mud shores, Under the JNCC Marine Habitat classification the soft sediment is
classified as L5 LMu UEst Hed. Cval (Hadiste oivarsiooior and Corsphivm voiutehorin Ettorsl mued).
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Plate 7 WFT-A [view to mct from western|; B (view to the S5 from NW shore); C, (chase-up of blue-grean alzal, Ozcilotorin, cover ot western end of WF?: D [Litvo over
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This, the most sasterly water festure was dominsted with open shallow mud [Plates 24 & BE) fringed by saftmarsh [ses club-rush) vegetstion mainly siong
tihe sowtheern, sasterm and weshernn areas. Thers were virbually no hard intertidal areas par s, with Fucus caromoidas, either attached to suomerged dead
tree Dramches |Plate BC), especially slong the northern and north eastern mangns, or in mangnal dnft, espedally around the edges of club-rush stands. The
salinfty at low tide ab the sastern side of the water fosbure was messorsd as 24 3% on Aprl 10th  Along the western end of the northern shore £

caramoigas A5 8 mixture of crift and loosely attached formed & 4m wide band. Ente Pho was oooasi ¥ noted along the northemn shore in 8 shallow
tidal chamnel The western end of ‘WFB is partly separated from the main watzrbody by & north-south running embankment ined with trees and soub
|Flat= SE]. This western site is 8 litte deeper. It is alko dominsted by Fucus o ides ttached to suomeErged Dmches in manginal drifts among the

saltmarsh vegsiation or sttached to margnsl cobbles st the base of the far western boundsry of the ste (Plate SF); some Enteromorpho was also present
here just abowe the F. caromoiges. Saltmarsh wegetation is dominant in this portion of WFE [Plate D).

The soft secimant sreas of WFE consist of soft muds |mud valuss ranging from 37% to 47%). Ancaia was pressnt at 8 depth of 3-40m across the site and a
lyer of wegstation was pressnt st & depth of L0cm in the sres, which ks reflected by L0 valess of 10%. The fauna identified in the srea are low in diversity
and are dominated by the polychaete Hadiste civarsiooior and the oustacesn Corophium sp. which ane typical of this upper estuarine bictope.

Bazed on Fossitt 2000, the WFE habitats would fall under LS4 — misd shores, while under the INCC Marine Habitat cisssificstion they can be best described
oy LR.LLE.FVS_ Frer Fuvus caronsices on reduced ssinity sulittors) rock, sithough in the cass of WFE, hard substrabe was wery restricted. The soft ssdiment
in the area is classified as LS. LMu.UE st Hed. Cool [Hediste diversicoior and Corophium volutohor in ittoml mud).
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Plste® WFE-A [vimw to west from SE end]; B {view of north eastern shore from south sastem shore]; C, {submerged oranches in northermn boundarny loa-tide channel with
attached F. caronoides and Enteromonpio): O (far westem part of WES with ssa~dub-nush stands and ansas of drifting F. canonsites]; £ [view of soub & tree oovered
=mnenkment sexarsting mein body of WFE from western portion — view from morth ko SSE} F |[F camvoites on small inter-tidal anguisr cobble on far westem
=mibankment boundarg of WEFE|
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Wysid Suniey

Mysids were mugght in low Sensities in each of the water festures where thay wers sesrched for. Table || gives the species and numbers enountered. Only
two speces were recorced Frounus flaxucsus and Neomysis integar, both very widespread and common spedes. P. flevuosus was only noted in ‘WF1 and
WF4 wihereas Naomysis imtager ocourred in the tarthest easterly water festure. N, infager is lnown to be more suryhaline than Proumus flaxucsus which
may partly expiain wivy the former dominated in the water fesbures tarthest from Lough Mahon.

Tabie II: Spedes/Abundance table for Mysid suney undertaken st s=lected Water Features in the survey anes.

Frous fesases 5 5 - a

Hroeyih nloger - 16 20 1 ]
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Hediste diversicolor
Corophium sp.
Streblospio sp.
Qligochaeta spp.
Cyathura carinata
Scrobicularia plana
Hydrobia ulvae
Tharyx sp.
Spionidae indet.
Polydora sp.
Nephtys hombergii

WF1-1
A

WF1-1
B

WF1-1
C

WFi1-1

WF1-2
A

13

30
17

WF1-2  WF1-2

B

C
11

18
11

WF1i-2
Dig

WF1-3

A
11

13
25

Appendix 1A: Faunal taxa/Abundance table. Data is presented as per 0.01m" (for reps A, B & C) or 0.25m” (for dig samples).

WF1-3 WF1-3 WFi-3 WF2-1
Dig

9 10 24 2

1 - - -
19 b - -
29 23 - 87

- - 2 -

- - - 2

2 - - -

WF2-1

WF2-1

C

WF2-1
Dig

Hediste diversicolor
Corophium sp.
Streblospio sp.
Oligochaeta spp.
Cyathura carinata
Scrobicularia plana
Hydrobia ulvae
Tharyx sp.
Spionidae indet.
Polydora sp.
Nephtys hombergii

WF3-1

WF3-1

WF3-1

WF3-1

WH-1

WH-1  WF-1

B
3

25
S0

C
3

39
62

WF-1

WF4-2

A

WF4-2 WF3-2 WF4-2
10 8 15 2
9 - 23
6 4 - 1
6 5 - 3
G - - -
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Appendix 1A contd.: Faunal taxa/Abundance table. Data is presented as per 0.01m” (for reps A, B & C) or 0.25m’ (for dig samples).

WF-1 @ WF-1 W1 W1 WFe-1 WFRe-1 WFs1 WFRs-1 WF6-2 @ WFs-2 WFs-2 WFe-2 WF-1 WF-1 WF-1 A WFH-1

A i] C [ A C i A ] i C
Hediste diversicolor 14 13 16 - 3 10 6 2 15 16 8 11 12 8 14 -
Corophium sp. 37 33 25 - - - - - - - - - ] 14 25 -
Streblospio sp. 3 8 4 - 24 43 18 - 12 5 21 - - 5 3 -
Oligochaeta spp. 1 2 - - 13 37 9 - 2 1 5 - - - - -
Cyathura carinata - - - - 9 10 6 - 3 2 6 1 - - - -
Scrobicularia plana - - - - - 2 - - - - - - - - - -
Hydrobia ulvoe 1 - - - - - - - - - - - - - - -
Tharyx sp. - - - - - - - - - - - - - - - -
Spionidae indet. - - - - - - - - - - - - - - - -
Palydora sp. - - - - - - - - - - - - - - - -
Nephtys hombergii - - - - - - - - - - - - - - - -

WFE-1 WF8S-1 WFS-1 WFE-1 WF8-2 WFB-2 WF8-2 'WFS-2 Lee 1 Leel Lee 1 Lee 1 Lee 2 Lee 2 Lee 2 Lee 2

A i C Dig A B C i . i A B C
Hediste diversicalor 33 29 20 - 30 29 22 - 1 1 - - - - - -
Corophium sp. 17 22 15 - 22 22 27 - - - - - - - - -
Streblospio sp. - - 1 - - - 1 - 2 4 7 - 3 6 4 -
Oligochaeta spp. - 3 2 - 1 - - - 1 - 1 - - 4 2 -
Cyathura carinata - 1 - - - - - - - - - - - . - _
Scrobicularia plana - - - - - - - - 1 - - - 1 - - -

Hydrobig ulvae - - - - - - - - - - - - - - - -
Tharyx sp. - - - - - - - - - 2 - - - - - -
Spionidae indet. - - - - - - - - - - - - - - - -
Palydora sp. - - - - - - - - - - - - - - - -

Nephtys hombergii - - - - - - - - - - - - - - 1 _
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A dix 1B: Intertidal fl d fa ta dered in intertidal hard substrat .
pREndi srtical Tlora and fauna taxa reorcersd in itertical hard substrate areas Appendix 2: Granulometry and Loss on lgnition results for all soft sediment sites surveyed.

WF1 WF2 W WFa WS WFa WF7 W8 . N
Site % Gravel %%Sand % Mud %LOI
Enteromorpha sp. X X X X X X X X
WF1-1 0.00 62.99 37.01 382
LWiva X - - - x - X
oscillatoria cf limosa . } _ _ . i . WF1-2 183 49 47 4860 458
. WF1-3 0.00 2900 71.00 525
Fucus spiralis X X X - - - 1
5 WF2-1 3873 30.06 3121 5.34
Furus vesiculosus X X X x - ®
. WF3-1 4212 3554 2204 7.80
Fucus ceranoides - - X - - ® - X
WF4-1 0.00 4174 5826 373
Fucus serrotus X - X -
[p——— . . . . . . WF4-2 0.85 55.75 4340 7.68
. . WF4-3 0.33 5171 4791 7.60
Polysiphonia lanosa X X X -
. WF5-1 0.00 52.04 4796 5.86
CEramium sp. X X x ®
Bostrychia scomioides i } B B WFE-1 0.58 47.85 45.57 5581
WFE-2 0.24 30.68 69.08 8.88
GOMMans sp X X x ® X ® X X
WF7-1 0.00 59.25 40.75 1529
Lekanesphoera sp. X - - -
.. WFB-1 0.00 5276 4724 981
Neomysis integer X - x ® - ® - X
WFB-2 0.76 62.71 36.54 11 66
Prounus flexuosus X - - -
Elminius mo x . ‘ . x X Lee 1 0.00 34.29 65.71 7.24
naytilus edulis x . ‘ . Lee 2 0.00 55.39 4461 2.50
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