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1 Executive Summary
1.1.1.1 Sure Partners Limited (hereafter referred to as “the Developer”) intends to build a new offshore

windfarm, Arklow Bank Wind Park 2 (ABWP2) (the Project), situated on and around Arklow Bank
in the Irish Sea, approximately 6 to 15 km to the east of Arklow in County Wicklow.

1.1.1.2 ABWP2 is made up of both onshore and offshore components. The subject of this Natura Impact
Statement (NIS) is the offshore infrastructure only (the Proposed Development).

1.1.1.3 Article 6(3) of the Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural
habitats and of wild fauna and flora (as amended) (the Habitats Directive) requires that the
relevant competent authority (in this case An Bord Pleanala (ABP)) must undertake an
Appropriate Assessment (AA) of the implications of a proposed plan or project, on its own or in
combination with other plans or projects, on one or more than one European Site, in view of the
Conservation Objectives of the site or sites. There are three stages to the Habitats Directive
Assessment process. This report provides information to support the Stage 2 AA.

1.1.1.4 A Stage 1 Supporting Information for Screening for Appropriate Assessment (SISAA) Report was
completed for the Proposed Development to determine whether the Proposed Development
alone or in-combination with other plans and project would result in Likely Significant Effects
(LSEs) on European sites in view of the sites’ Conservation Objectives (COs) (see NIS Volume
I: Supporting Information for Screening for Appropriate Assessment (Revised March 2026)).

1.1.1.5 This NIS Volume II: Stage 2 Appraisal to Inform an Appropriate Assessment of Implications on
European Sites (Revised March 2026) builds upon the conclusions of NIS Volume I: Supporting
Information for Screening for Appropriate Assessment (Revised March 2026), with further
information presented to better understand the risks presented by LSEs identified at Screening.
It constitutes a Stage 2 Appropriate Assessment by presenting a study of the potential
implications of the Proposed Development alone or in-combination with other plans and projects
to adversely affect the integrity of 57 European sites in view of the COs of these sites.

1.1.1.6 These sites are designated to protect qualifying features from four receptor groupings relevant
for this Proposed Development: Annex I coastal and marine habitats, Annex II marine species:
including marine mammals and migratory fish species, and intertidal and offshore ornithology.

1.1.1.7 An analysis of LSEs identified at Stage 1 was undertaken for the 57 European sites advanced to
Stage 2 (AA). This includes ‘transboundary’ sites in the UK and France. Consideration was given
to the potential for the Proposed Development alone and in-combination with other plans and
projects to result in an Adverse Effect on Integrity (AEol) of the sites against the respective sites’
CO.

1.1.1.8 After detailed consideration of the potential for AEol and in light of embedded commitments
(avoidance of effects by standard project environmental protection measures and procedural
controls based on industry best practice), and additional mitigation measures which are included
as part of the Proposed Development and factored into the assessment, a conclusion was
determined that no AEol will result from the Proposed Development alone or in-combination with
other plans and projects for all sites.
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3.2 Adverse Effects on Integrity of European Sites (AEol)
3.2.1.1 The European Commission's 2018 Notice (EC, 2019) advises that the purpose of the AA is to

assess the implications of the plan or project in respect of the European site's COs, either
individually or in combination with other plans or projects. The conclusions should enable the
competent authorities to ascertain whether the plan or project will adversely affect the integrity of
the site concerned. The focus of the AA is therefore specifically on the species and/or the habitats
for which the European site is designated.

3.2.1.2 EC (2019) also emphasises the importance of using the best scientific knowledge when carrying
out the AA in order to enable the competent authorities to conclude with certainty that there will
be no AEol of the site. This guidance notes that it is at the time of adoption of the decision
authorising implementation of the project that there must be no reasonable scientific doubt
remaining as to the absence of AEol of the site in question.

3.2.1.3 The judgement of the Court of Justice of the European Union (CJEU) confirmed in its ruling in
Case C-258/11 that 'Article 6(3) of the Habitats Directive must be interpreted as meaning that a
plan or project not directly connected with or necessary to the management of a site will adversely
affect the integrity of that site if it is liable to prevent the lasting preservation of the constitutive
characteristics of the site that are connected to the presence of a priority natural habitat whose
conservation was the objective justifying the designation of the site in the list of Sites of
Community Importance (SCIs), in accordance with the directive. The precautionary principle
should be applied for the purposes of that appraisal'. EC (2019) advises that the logic of such an
interpretation would also be relevant to non-priority habitat types and to habitats of species.

3.2.1.4 ‘As regards the meaning of 'integrity', this clearly relates to ecological integrity. This can be
considered as a quality or condition of being whole or complete. In a dynamic ecological context,
it can also be considered as having the sense of resilience and ability to evolve in ways that are
favourable to conservation’.

3.2.1.5 ‘The 'integrity of the site' can be usefully defined as the coherent sum of the site's ecological
structure, function and ecological processes, across its whole area, which enables it to sustain
the habitats, complex of habitats and/or populations of species for which the site is designated’
(EC, 2019).

3.2.1.6 EC (2019) notes that ‘if the competent authority considers the mitigation measures are sufficient
to avoid the AEol identified in the AA, they will become an integral part of the specification of the
final plan or project or may be listed as a condition for project approval’.

3.2.1.7 EC (2020) advises that 'it is for the competent authorities, in the light of the conclusions made in
the AA on the implications of a plan or project for the European site concerned, to approve the
plan or project. This decision can only be taken after they have made certain that the plan or
project will not adversely affect the integrity of the site. That is the case where no reasonable
scientific doubt remains as to the absence of such effects’.

3.2.1.8 EC (2020) also reaffirms that ‘the authorisation criterion laid down in the second sentence of
Article 6(3) of the Habitats Directive integrates the precautionary principle and makes it possible
effectively to prevent the protected sites from suffering AEol as the result of the plans or projects.
A less stringent authorisation criterion could not as effectively ensure the fulfilment of the objective
of site protection intended under that provision. The onus is therefore on demonstrating the
absence of AEol rather than their presence, reflecting the precautionary principle. It follows that
the AA must be sufficiently detailed and reasoned to demonstrate the absence of AEol, in light of
the best scientific knowledge in the field’.
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consideration in the in-combination assessment and mitigation proposed as necessary to prevent
adverse in-combination effects occurring.

3.6 Assessment Approach
3.6.1.1 Two Project Design Options are being considered for the Proposed Development. It is therefore

necessary that the NIS assesses both Project Design Options.

3.6.1.2 To assess both Project Design Options along with all permutations of the Proposed Development,
the NIS assessment makes clear where parameters between the two Project Design Options are
the same or one is representative of the other (and therefore the effect on COs for each European
Site which has been scoped in, is the same). The NIS also makes clear where parameters
between the two Project Design Options differ (and therefore where the effect on the COs for
each European Site which has been scoped in may differ).

4 The Proposed Development

4.1 Location
4.1.1.1 The Proposed Development is a proposed offshore windfarm situated on and around Arklow Bank

in the Irish Sea, approximately 6 km to 15 km to the east of Arklow in County Wicklow. Arklow
Bank is a shallow offshore sandbank, measuring approximately 27 km by 2.5 km. On the bank,
water depths vary between 0.6 m and 25 m relative to Lowest Astronomical Tide (LAT), with
shallower areas particularly occurring in the vicinity of the existing seven wind turbines of Arklow
Bank Wind Park 1 (ABWP1). The general morphology of this feature is oriented roughly in a north-
south direction. There is a large variation in depth within the area, with water depths in excess of
50 m LAT beyond the bank towards the east. Arklow Bank is subject to very strong tidal currents
with the general direction of flow in the offshore regions of the bank towards the north-north-east
during flood and towards south-south-west during ebb. The Arklow Bank is sand and gravel
dominated with mobile surface sediments. Medium sand is mainly located at upper levels.
ABWP1 which is adjacent has a capacity of 25.2 MW and was constructed on Arklow Bank in
2003/04. It is owned and operated by Arklow Energy Limited (ABWP1) and remains the first and
only operational offshore windfarm in Ireland.

4.1.1.2 The area in which the Wind Turbine Generators (WTGs), Offshore Substation Platforms (OSP(s))
and associated cables (export, inter- array and interconnector cabling) and foundations will be
located is referred to as the Array Area. The Array Area covers an area of seabed 63.4 km2. The
area in which the export, inter-array and interconnector cabling will be referred to as the Cable
Corridor and Working Area, and will extend from the Array Area to a landfall approximately 4.5
km to the north of Arklow at Johnstown North. This area will also facilitate vessel jacking
operations associated with installation of WTG structures and associated foundations within the
Array Area.

4.1.1.3 Figures showing the site location and proposed site layouts can be found in Figure 4.1 and Figure
4.2.
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Figure 4.1: The Proposed Development Array Area  and Export Cable Corridor for Project D esign Option 1 
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Figure 4.1: The Proposed Development Array Area and Export Cable Corridor for Project Design Option 1
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Figure 4.2: The Proposed Development Array Area  and Export Cable Corridor for Project D esign Option 2
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Figure 4.2: The Proposed Development Array Area and Export Cable Corridor for Project Design Option 2
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4.2 Overview of the Proposed Development
4.2.1.1 The full description of the Proposed Development, including both design options, and associated

cabling is contained within Section 4 of the NIS Volume I: Supporting Information for Screening
for Appropriate Assessment (Revised March 2026).

5 Conclusion of the Stage 1 Screening
Assessment

5.1 Summary of Stage 1 Screening Assessment for SACs
5.1.1.1 From the findings of the screening stage appraisal presented (NIS Volume I: Supporting

Information for Screening for Appropriate Assessment Report (Revised March 2026)), the
possibility of LSE could not be excluded for the following SACs and Qis at the screening stage
(Table 5.1), in the absence of further evaluation and analysis and/or mitigation measures. The
result of the screening applies to both Project Design Options and all other permutations
summarised in Section 4 of this document and described in detail in Section 4 of NIS Volume I:
Supporting Information for Screening for Appropriate Assessment (Revised March 2026).

5.1.1.2 It is noted that some SACs in Table 5.1 support additional Qis that are not listed in the table.
These have not been listed where they fall outside the screening range of the Proposed
Development and therefore based on the outcomes of the NIS Volume I: Supporting Information
for Screening for Appropriate Assessment (Revised March 2026) were not screened in for further
assessment within this NIS (NIS Volume II: Stage 2 Appraisal to Inform an Appropriate
Assessment of Implications on European Sites (Revised March 2026)).

NATURA IMPACT STATEMENT (REVISED MARCH 2026) 18







































































































































  

 

 

NATURA IMPACT STATEMENT (REVISED MARCH 2026) 85 

 
 

GOBe
APEMGroup

z lsse
Renewables

5.2 Summary of Stage 1 Screening Assessment for SPAs
5.2.1.1 From the findings of the screening stage appraisal (see NIS Volume I: Supporting Information for

Screening for Appropriate Assessment Report (Revised March 2026)), the possibility of LSEs
could not be excluded for the following SPAs and their Qis at the screening stage (Table 5.2), in
the absence of further evaluation and analysis and/or mitigation measures.
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Figure 6.1: Sites assessed at Stage 2 AA for  Annex I  Coastal  and Marine Habitats  
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Figure 6.1: Sites assessed at Stage 2 AA for Annex I Coastal and Marine Habitats
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with gravel fractions located at greater depths. The substratum ranges from sandy shell to gravel
to the west, north and south of the bank to coarse shell and gravel and some rock to the east of
the bank. The bank itself consists of mainly sand, cobbles with shells and pebbles at the northern
end of the bank and fine sand at the southern end. Keegan et al., (1987) describes the seabed
around Arklow Bank as having varying proportions of current-swept coarse sediments, consisting
of compact sand, gravel, shell and/or cobbles.

6.1.2.5 The surficial seabed sediments within the regional area are characterised by sand and gravel
material.

6.1.2.6 Site-specific geophysical surveys of the Array Area in 2019 identified boulder fields to the
northeast of Arklow Bank, sandwaves to the south, and mobile sandy sediment across the bank
itself (Ultrabeam Ltd., 2019). Patches of coarse sediment were also observed along the western
flank of the central section of Arklow Bank. This observation is in line with site-specific benthic
surveys conducted between 2004 and 2011, and in 2021 which found varying proportions of sand,
gravelly sand and gravel in the north of Arklow Bank; predominately sand sediment with areas of
gravel and mud in to the south; and slightly gravelly sand, with coarser gravelly sands
characterising the eastern and western parts of the bank (HydroServ, 2004 to 2009; Aquatic
Services Unit, 2010; GE Wind Energy, 2011 to 2012; GE Wind Energy, 2021).

6.1.2.7 The 2022 site-specific geophysical survey of the Cable Corridor and Working Area found that the
distribution of sediment across the cable routes show predominant facies of medium to coarse
sands which coincide with the large presence of sandwaves, megaripples and sediment waves
on the approach to Arklow Bank. Conversely, finer grained facies types such as sandy mud to
clay are visible in troughs between sand wave crests. The water depths gradually increased
offshore to a maximum depth of 35 m below Lowest Astronomical Tide (LAT) before decreasing
at Arklow Bank.

6.1.2.8 The results of 2021 and 2024 surveys were in line with the findings from previous studies,
indicating that the seabed was predominately sedimentary with little or no fixed hard substrata
(GEW Wind Energy, 2021; AQUAFACT, 2025). Minor variations were observed in terms of
sediment particle size at select locations between the latest surveys and previous surveys, which
is related to the heterogenous nature of sediments across the site. The 2021 and 2024 surveys
indicated that the seabed on Arklow Bank consisted primarily of sand with variable proportions of
coarser material with sand, slightly gravelly sand, gravelly sand and sandy gravel recorded. The
eastern and western parts of the bank were characterised by relatively coarse material such as
gravelly sands, while sand, gravelly sand and gravel were evident to the north of Arklow bank
with predominately sandy sediment recorded to the south.

Subtidal Benthic Ecology

6.1.2.9 Benthic subtidal ecology surveys conducted across the study area between 2007 and 2024
recorded over 230 taxa with little temporal variation. However, while communities at individual
sites where generally characterised by relatively low diversity the highest number of taxa were
recorded in areas of coarser heterogenous sediments.

6.1.2.10 Atalah et al. (2013) conducted beam trawls at three locations on Arklow Bank in 2007 (after the
construction of ABWP1) and found that benthic communities were typical of those found across
the east coast of Ireland. The most abundant taxa recorded included the hermit crab Pagurus
bernhardus, the common starfish Asterias rubens, the elliptical surf clam Spisula elliptica, and the
flying crab Liocarcinus holsatus.

6.1.2.11 The benthos of the southern Irish Sea was described by Robinson et al. (2012) who reported the
occurrence of species-rich gravelly plains throughout St George’s Channel typically characterised
by the biotope 'Mediomastus fragilis, Lumbrineris spp., and venerid bivalves in circalittoral coarse
sand or gravel’ (MC3212). Within Blackwater Bank, located to the south of the Proposed
Development, the authors recorded communities resembling the biotope ‘Infralittoral mobile clean

NATURA IMPACT STATEMENT (REVISED MARCH 2026) 96











































  

 

 

NATURA IMPACT STATEMENT (REVISED MARCH 2026) 117 

 

 

 

PRE-LAY INTER-ARRAY CABLE TRENCHING AT THE SEABED 

 

 

 

 

GOBe
APEMGroup

z lsse
Renewables

6.2.1.16 For the results from the Zone 2 disposal site, where 50 successive dredging cycles have been
modelled, plumes are formed and then disperse with each dredging cycle. Depending on the tidal
state, successive plumes may persist for longer periods of time, resulting in localised additive
effects, however these will be short-term and expected to disperse within several tidal cycles of
the cessation of works. Maximum concentrations of 5,000 mg/l are observed within 1.5 km of the
activities, reducing to low hundreds of mg/l within approximately 2 km of the works. Measurable
elevated SSC (i.e. above 1 mg/l) is not shown to disperse beyond 9 km from the disposal site,
and all measurable SSC is shown to have fully dispersed approximately five days after the
conclusion of the works. These results should be considered in the context of ambient background
turbidity as outlined in paragraph 6.2.1.11, with baseline average (31.7 mg/l) and maximum
(74.6 mg/l) values of near-bed turbidity

6.2.1.17 Modelling of sediment deposition associated with sandwave clearance within the Array Area
indicates that current speed strongly influences the spatial extent and thickness of deposited
material. Under higher current speeds, deposition is characterised by a greater spatial extent and
lower thickness, whereas under lower current speeds deposition is more spatially limited but
thicker. This pattern is more pronounced at the Zone 4 disposal site than at Zone 3. Deposition
aligns with the predominantly north-south tidal flow axis within the Array Area.

6.2.1.18 Sediment deposition is greatest in the immediate vicinity of the works, with thicknesses generally
between 50 mm and 150 mm, and locally exceeding 200 mm, within approximately 1 km of the
installation activities for the Zone 3 and Zone 4 disposal sites. Beyond this distance, deposited
thicknesses reduce rapidly to below 35 mm within several kilometres and continue to decrease
with distance, such that between approximately 1.5 km (low current scenarios) and 5 km (high
current scenarios) from the source, deposition is typically of the order of 1-2.5 mm. Beyond these
distances, deposited thicknesses are negligible (<1 mm) under both scenarios.

PRE-LAY INTER-ARRAY CABLE TRENCHING AT THE SEABED

6.2.1.19 Of the pre-lay cable trenching techniques considered for the Proposed Development, the use of
CFE tools has been numerically assessed, as they have the greatest potential to disturb and
suspend seabed sediment, and therefore represent the most precautionary scenario. Results are
presented below for inter-array cable trenching operations at the north and south of the Array
Area.

6.2.1.20 As outlined in Table 6.3, CFE trenching would excavate a trench approximately 15 m wide and
1.5 m deep, resulting in a total seabed sediment disturbance area of approximately 1,830,000
mz. Trenching is undertaken between foundations, with temporary cessation of works between
sections to facilitate cable termination and installation activities. Where weather conditions allow,
trenching interruptions of up to approximately 24 hours are anticipated.

6.2.1.21 The temporary (24 hours) break in the trenching activity will allow suspended material to be
dispersed/deposited in the absence of seabed disturbance activities. The trenched sediment
volume will be forced into suspension to a height of around 3 m above the seabed with the finer
material settling within several meters of the trench. Displaced material will not be removed from
the sedimentary system, and these small-scale changes in bed levels are likely to be quickly
redistributed by the energetic hydrodynamic processes present within the Array Area.

6.2.1.22 Numerical modelling results for CFE operations at the north and south of the Array Area indicate
that maximum SSCs occur within the immediate vicinity of the activity, with SSC exceeding 2,000
mg/l within 1 km of the activity in the north of the Array Area. Due to rectilinear tidal flows, elevated
SSCs form a narrow plume aligned with the tidal axis. Under high northerly and high southerly
current scenarios, SSCs of less than 2.5 mg/l extend up to approximately 17 km north and 9 km
south of the trenching activities, respectively. In the south of the Array Area, peak SSCs are lower,
generally not exceeding 1,500 mg/l close to the works, and elevated SSCs are not predicted to
extend beyond approximately 4 km from the trenching location. These results should be
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considered in the context of ambient background turbidity as outlined in paragraph 6.2.1.11, with
baseline average (31.7 mg/l) and maximum (74.6 mg/l) values of near-bed turbidity.

6.2.1.23 Numerical modelling results for CFE operations in the north and south of the Array Area indicate
that sediment is deposited within the SSC’s plume. In the north of the Array Area, maximum
deposition occurs close to the trenching activities, reaching up to approximately 100 mm. Under
high northerly and high southerly current scenarios, deposition is predicted to extend up to
approximately 18 km and 10 km, respectively, with thicknesses reducing to <2.5 mm at these
distances. In the south of the Array Area, maximum deposition thicknesses are higher, reaching
up to approximately 215 mm, however it is worth noting that deposition is not predicted to occur
beyond approximately 3 km from the trenching activities. Maximum deposition is associated with
lower current speed scenarios, where sediment settles more rapidly. Deposited material is
expected to be continually reworked through tidal and wave-driven re-suspension and
redistribution.

6.2.1.24 See Figure 6.2 and Figure 6.3 for the results of numerical modelling simulations of SSCs and
associated sediment deposition undertaken for inter-array cable trenching operations in the north
of the Array Area, and for the resulting sediment plume extent in relation to the SACs screened
in for Annex I Coastal and Marine Habitats. The results for inter-array cable trenching operations
in the south of the Array Area are presented in EIAR Volume II, Chapter 6: Coastal Processes
(Revised March 2026).

FOUNDATION INSTALLATION USING DRILLING TECHNIQUES

6.2.1.25 Numerical modelling (NIS Volume III, Appendix 6.1: Marine Physical Processes Numerical
Modelling (Revised March 2026)) has simulated drilling at two representative locations; at a WTG
location on the western side of Arklow Bank and the southern OSP. The release of drill arisings
is simulated to persist for 88 hours (at the WTG), followed by a 12 hour pause, followed by another
88-hour period of drilling (at the southern OSP). The location of the two releases is such that, due
to the orientation of the tidal axis and the absence of wave influence, there is opportunity for the
disturbed sediment to be additive. These timings have been developed based on expert judgment
of comparative works, informed by active engagement with the industry and consultation with
subject matter experts.

6.2.1.26 Modelling of SSCs indicates that SSC increase with drilling duration, with greater spatial extents
predicted under higher current speeds. In all scenarios, elevated SSC remain confined within the
Zone of Influence (Zol). Peak SSC occur towards the end of drilling at each location, with higher
concentrations associated with OSP drilling due to greater volumes of drill arisings (5,280 m3

(Project Design Option 1) and 7,040 m3 (Project Design Option 2) for WTG foundations, compared
to 13,860 m3 for the OSP).

6.2.1.27 Under high ebb (southerly) current conditions, following completion of WTG drilling (88 hours),
peak SSC of approximately 25 mg/l are predicted within the plume centre, with concentrations
dissipating prior to commencement of OSP drilling. During OSP drilling, SSC exceeding 100 mg/l
are confined to the immediate vicinity of the activity and reduce to <25 mg/l beyond the drilling
location. Along the tidal axis, SSC <25 mg/l extend up to approximately 18 km to the north in a
narrow plume (<1 km wide) and up to approximately 6 km to the south.

6.2.1.28 Twelve hours following completion of OSP drilling, SSC up to approximately 2.5 mg/l are
predicted up to approximately 7 km south of the Array Area, with maximum concentrations of
approximately 10 mg/l confined to within several hundred metres of the works. Approximately two
days following completion, no measurable elevated SSC is observed. Under low current
conditions, SSC magnitudes are similar, with a greater areal extent of -2.5 mg/l elevations,
remaining within the Zol. These results should be considered in the context of ambient
background turbidity as outlined in paragraph 6.2.1.11, with baseline average (31.7 mg/l) and
maximum (74.6 mg/l) values of near-bed turbidity.
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6.2.1.29 The depth and spatial extent of sediment deposition increase over the course of foundation
installation activities, with deposition controlled by tidal currents and occurring within the Zol.
Deposited material is expected to be subject to ongoing tidal- and wave-driven reworking in the
energetic conditions present at the site. Deposition is greatest under lower (flood; northerly) tidal
current conditions, and results from these scenarios are therefore considered representative of
the maximum deposition case.

6.2.1.30 Twelve hours following completion of WTG drilling, sediment deposition exceeding approximately
15 mm is predicted immediately adjacent to the foundation, with a narrow (<0.25 km wide)
depositional footprint extending up to approximately 12 km along the tidal axis. Following
commencement and completion of OSP drilling, a second depositional area develops, again
concentrated in the immediate vicinity of the works, with maximum deposition depths of
approximately 15 mm predicted following completion of OSP installation.

6.2.1.31 See Figure 6.4 and Figure 6.5 for the numerical modelling simulations of SSCs and associated
sediment deposition undertaken for foundation installation using drilling techniques, and for the
resulting sediment plume extent in relation to the SACs screened in for Annex I Coastal and
Marine Habitats.

SANDWAVE CLEARANCE INCLUDING SPOIL DISPOSAL VIA A TRAILER SUCTION HOPPER
DREDGER IN THE CABLE CORRIDOR AND WORKING AREA

6.2.1.32 Sandwaves may be cleared along a corridor of 70 m in width (for each cable) with 10 m depth of
material being relocated. This may occur across 30% (12 km) of the total export cable length
(maximum 40 km), resulting in, circa, 500,000 m3 to be excavated using a TSHD with an assumed
hopper volume of 20,000 m3. The behaviour of the sediment upon collection and as spoil is
presented in paragraph 6.2.1.12.

6.2.1.33 Numerical modelling has simulated the filling of a TSHD hopper load, in addition to overspill,
followed by discharged ata spoil disposal site (as set out in NIS Volume III, Appendix 6.1: Marine
Physical Processes Numerical Modelling (Revised March 2026)). Results are presented for
disposal at Zone 5 (Figure 6.6 and Figure 6.7) in order to identify potential impacts to the nearby
Wicklow Reef SAC.

6.2.1.34 Disposal of the TSHD load at the Zone 5 disposal site initially results in the formation of a thin
(less than 0.2 km wide) plume within 11 km of the seabed works, with maximum concentrations
of the order of 2,000 mg/l immediately adjacent to the TSHD location. As this plume is advected
by the tidal currents along the tidal axis, it is also dispersed such that the SSC levels reduce with
increasing distance from the release location. Measurable elevated SSC (above 1 mg/l) is not
predicted after five hours following the disposal, and are not shown to disperse beyond 8 km from
the Cable Corridor and Working Area. These results should be considered in the context of
ambient background turbidity as outlined in paragraph 6.2.1.11, with baseline average (31.7 mg/l)
and maximum (74.6 mg/l) values of near-bed turbidity.

6.2.1.35 Sediment deposition is shown when under higher current speeds because the resultant
deposition is shown to have a greater areal extent and lower thickness than under lower current
speeds when the resultant deposition is shown to have a lesser areal extent and relatively larger
thickness. The deposition location aligns with the axis of tidal flow, which are relatively linear to
the north and south of Arklow Bank. Sediment deposition is greatest in the vicinity of the
disturbance activity, with thicknesses up to 250 mm occurring within 1 km. Beyond this, the
thickness of deposited sediment rapidly reduces such that at 10 km from the active disturbance,
the deposited thickness is of the order of 2.5 mm. Beyond this, the thickness of deposited
sediment becomes immeasurable. In reality, deposited sediment will become re-worked and
entrained back into the sediment transport system under the actions of both tides and waves.
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6.2.1.36 Figure 6.6 and Figure 6.7 illustrates the results of numerical modelling simulations of SSCs and
associated sediment deposition undertaken for seabed preparation for foundation installation and
associated spoil disposal at the Zone 5 disposal site, and for the resulting sediment plume extent
in relation to the SACs screened in for Annex I Coastal and Marine Habitats.

PRE-LAY CABLE TRENCHING AT THE SEABED IN THE CABLE CORRIDOR AND WORKING AREA

6.2.1.37 Of the different pre-lay cable trenching techniques considered by the Developer, for which more
information is presented in Section 4 of NIS Volume I: Supporting Information for Screening for
Appropriate Assessment Report (Revised March 2026), and EIAR Volume II, Chapter 4:
Description of Development (Revised March 2026), the use of CFE has been numerically
assessed here as it provides the potential for seabed sediment to be disturbed to the greatest
extent into the water column . As presented in Table 6.3, this process would be used to excavate
a trench with a width at the seabed of 15 m and a depth of 2.5 m and represents a maximum total
seabed area of disturbance of 600,000 m2. Results are presented for operations within both the
northern and southern extents of Cable Corridor and Working Area.

6.2.1.38 For the purposes of the northern scenarios modelled for this assessment, the tool is simulated to
be moving along a 2 km section of the cable route, approximately 5.2 km offshore. The tool moves
at a rate of 50 m per hour, such that trenching activities are continuous for 40 hours and the
material is released 3 m above the bed. For the purpose of the southern scenario modelled for
this assessment, the tool is simulated to be moving along a 2.2 km section of the cable route,
before travelling to the site of the exit pit (taking approximately 10 minutes). Then a further
excavation occurs for 400 m from the centre of the exit pit for a period of 60 minutes. The material
is released at 3 m above the seabed. These timings have been developed based on expert
judgment of comparative works, informed by active engagement with the industry and
consultation with subject matter experts.

6.2.1.39 Full details of the assumptions and parameters used in the modelling scenarios are provided in
NIS Volume III, Appendix 6.1: Marine Physical Processes Numerical Modelling (Revised March
2026).

6.2.1.40 Figure 6.8 and Figure 6.9 show SSC and deposited sediment for CFE trenching operations in the
northern part of the Cable Corridor and Working Areas, and Figure 6.10 and Figure 6.11 show
the numerical modelling outputs of SSC and associated deposition for CFE trenching operations
in the southern part of the Cable Corridor and Working Areas.

6.2.1.41 Numerical modelling results for CFE trenching operations at the north and south of the Cable
Corridor and Working Areas indicate that the spatial distribution of elevated SSC is greater under
higher tidal currents, whereas lower tidal current speeds result in plumes with a smaller area but
higher concentrations in the plumes’ centre. The greatest increase in SSC is observed
immediately adjacent to the active works, with levels circa 1,500 mg/l although reaching up to
2,500 mg/l in some areas. Concentrations are higher at the northern location, with maximum
concentrations at the southern scenario not exceeding 1,500 mg/l. Levels above background (2.5
mg/l) are observed up to 10 km from the point of disturbance for the northern scenario, and 14
km at the southern scenario. In the south, the reversal of the tide can also be observed, with
linear plumes extending both northeast and southwest of the modelled cable route. Following
completion of the active seabed disturbance, the elevated SSC rapidly reduces such that levels
are comparative to background concentrations. These results should be considered in the context
of ambient background turbidity as outlined in paragraph 6.2.1.11, with baseline average
(31.7 mg/l) and maximum (74.6 mg/l) values of near-bed turbidity.

6.2.1.42 Sediment deposition is shown when under higher current speeds because the resultant
deposition is shown to have a greater areal extent and lower thickness than under lower current
speeds when the resultant deposition is shown to have a lesser areal extent and relatively larger
thickness. The deposition location aligns with the axis of tidal flow, which are relatively linear to
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the north and south of Arklow Bank. Sediment deposition is greatest in the vicinity of the
disturbance activity, with thicknesses up to 150 mm (for the southern scenario) and 100 mm (for
the northern scenario) occurring within 1 km. Beyond this, the thickness of deposited sediment
rapidly reduces such that less than 2 km from the active disturbance, the deposited thickness is
less than 2.5 mm for both scenarios. Beyond 2 km away, the thickness of deposited sediment
becomes immeasurable. In reality, deposited sediment will become re-worked and entrained back
into the sediment transport system under the action of both tides and waves.

6.2.1.43 Offshore export cable installation closer to the coastline may potentially lead to a small amount
of localised sedimentation on the foot of the dunes at the Magherabeg Dunes and Buckroney-
Brittas Dunes and Fen SACs (see Figure 6.9). In the event that any sediment is deposited here,
the sediment deposited would be native to the site and would be neutral to beneficial in the
accretive behaviour of the dune systems.

DRILLING FLUID RELEASE DURING HDD, OR OTHER TRENCHLESS TECHNIQUE, OPERATIONS

6.2.1.44 The subsea export cable ducts will be installed underneath the beach using trenchless installation
techniques as detailed in NIS Volume I: Supporting Information for Screening for Appropriate
Assessment Report (Revised March 2026) and outlined in Table 6.3. The drilling activity utilises
a viscous drilling fluid which consists of a mixture of water and bentonite, a non-toxic, naturally
occurring clay mineral. The release of drilling fluid and drill cuttings from trenchless techniques
will result in a plume of elevated SSC. The drilling fluid has an overall density and viscosity similar
to seawater and so is anticipated to behave in a similar manner.

6.2.1.45 Numerical modelling has been used to simulate the release of bentonite over a 4.5 day period
during HDD operations which are considered representative of other trenchless operations.
Further detail is provided in NIS Volume III, Appendix 6.1: Marine Physical Processes Numerical
Modelling (Revised March 2026).

6.2.1.46 The modelling results demonstrate that elevated SSC will be of localised extent and temporary
duration, with maximum concentrations of 50 mg/l occurring only at the location of the punch-out
HDD exit pit and during the installation works. Rapid dispersion by tides and waves will result in
the immediate dispersion and dilution of these concentrations. SSC is advected along the coast
along the tidal axis to distances of up to 4 km, although concentrations at this distance are limited
to below 25 mg/l. Of note is that dispersion to the south, following a release during a high spring
southerly current is, approximately, 1 km less than under the equivalent northerly release (see
Figure 6.34 of EIAR Volume II, Chapter 6: Coastal Processes (Revised March 2026)). Away from
the Landfall HDD activities and outside the Cable Corridor and Working Area, but within the Zol,
SSC levels are shown to be no greater than 2.5 mg/l. These results should be considered in the
context of ambient background turbidity as outlined in paragraph 6.2.1.11, with baseline average
(31.7 mg/l) and maximum (74.6 mg/l) values of near-bed turbidity. While these values are based
on data from more offshore areas, turbidity is generally higher close to the coast than offshore
due to shallower water depths and terrestrial input, and these values are therefore able to
demonstrate a precautionary baseline.

6.2.1.47 Sediment deposition following cessation of HDD activities is shown in Figure 6.35 of EIAR Volume
II, Chapter 6: Coastal Processes (Revised March 2026). Deposition that is measurable in practice
occurs within the immediate proximity of the Landfall works, remaining within the Cable Corridor
and Working Area. Maximum deposition occurs during the activity as a result of the active release
of the bentonite. Following cessation of the works, any deposited sediment will be re-worked by
the tide and wave regimes, reducing its area and depth. Here, 6.5 days following the
commencement of installation works, a maximum deposition of 7.5 mm is predicted within a
coastal extent of 0.3 km within the Cable Corridor and Working Area (Figure 6.35 of EIAR Volume
II, Chapter 6: Coastal Processes (Revised March 2026)). A similar pattern of deposition is
predicted for releases during a northerly and southerly tidal flow. Deposition predicted for releases
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during high tidal flows, for both northerly and southerly flow, indicates a wider spread of deposition
than during the low tidal flows. This is to be expected due to the higher (faster) currents
distributing sediment over a wider area. The directionality of the tidal flows is such that any
deposited sediment is not transported, and ultimately deposited, in the offshore environment and
remains close to the coast.

6.2.1.48 In summary therefore, any measurable increases in SSC and deposition are relatively small-
scale, highly localised and are expected to be rapidly redistributed by wave and tidal action.
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Figure 6.2: Maximum 2 suspended  sediment following inter -array cable installation in the north of the Array Area . Shown for a high and low current regime on a flood (northwards) and ebb (southwards) tide . 
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Figure 6.2: Maximum2 suspended sediment following inter-array cable installation in the north of the Array Area. Shown for a high and low current regime on a flood (northwards) and ebb (southwards) tide.
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Figure 6.3: Maximum 3 deposited sediment following inter -array cable installation in the north of the Array Area . Shown for a high and low current regime on a flood (northwards) and ebb (southwards) tide . 
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Figure 6.3: Maximum3 deposited sediment following inter-array cable installation in the north of the Array Area. Shown for a high and low current regime on a flood (northwards) and ebb (southwards) tide.
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6.8.6 The Murrough SPA
Red-throated diver

6.8.6.1 The conservation objective for red-throated diver in the Murrough SPA can be found in Table 5.2.

6.8.6.2 See section 6.7.2.21 for a summary of relevant red-throated diver ecology.

6.8.6.3 The Murrough SPA population of red-throated diver is reported as 91 in September and 131 in
November/December (NPWS, 2024f). Prior to that the 5 year mean peak count was reported as
32 (The Murrough SPA synopsis 8).

6.8.6.4 Red-throated divers are considered to have a very high general sensitivity to disturbance and
displacement and they are prone to avoiding disturbed areas such as shipping lanes, as well as
offshore windfarms (Garthe and Huppop 2004; Bellebaum et al. 2006; Petersen et al. 2006;
Schwemmer et al. 2011 Furness and Wade 2012; Furness et al. 2013; Bradbury et al. 2014;
Percival 2014; Dierschke et al., 2017; Mendell et al. 2019; Irwin et al. 2019).

6.8.6.5 A detailed review of the evidence for displacement of red-throated divers from offshore
windfarms, and the likely effects on displacement on population mortality rates, was included in
Norfolk Vanguard Ltd (2019). Based on this review, most studies found a marked decrease
(around 90%) in red-throated diver densities within operational windfarms when compared to pre-
construction data, however the distance outside the windfarm over which diver densities were
reduced was more variable. At the extremes, Percival (2013) found no reduction in diver density
outside Thanet offshore windfarm even within 500m of the outer wind turbines, whereas Mendel
et al. (2019) found a statistically detectable reduction in density up to 16km from the outer wind
turbines. The source of this variation is uncertain but may relate to ecological conditions or to the
seascape/landscape of the site. Behaviour may vary seasonally, for example, depending on
ecological constraints at different times of year, such as may arise during flight-feather moult
when birds may become flightless. Birds might show greater avoidance distances where they are
unconstrained. At sites where suitable or optimal habitat is limited, birds might show lower
displacement distances because of constraints imposed by habitat availability. Alternatively,
divers may show stronger avoidance of visible structures at sea where these are against an
'empty' background seascape. Where structures are in front of a cluttered background of coast,
perhaps especially a coast with industrial development, wind turbines may appear less prominent
and/or may be seen by divers as less threatening. The largest distances from offshore windfarms
over which diver densities were reduced were in the German Bight, a very large area of open sea
far from the coast. The smallest displacement distances from offshore windfarms were at sites
close to the UK coast where anthropogenic influences on the coastal scenery are high (e.g.
Thanet wind farm and Kentish Flats wind farm) (MacArthur Green 2019a).

6.8.6.6 Spatial modelling analysis of red-throated diver data in the Outer Thames area over a 20 year
period during which several offshore wind farms were constructed was provided as part of the
East Anglia ONE North application9. This study, which compared distributions before and after
the construction of the wind farms, found a maximum reduction in diver density in the wind farms
of 33% which declined to zero at around 7km.

6.8.6.7 Therefore, since there is considerable variation in the reported distances over which diver
densities appear to be influenced by offshore wind farms, the UK SNCBs advise that a
precautionary buffer of 10 km is appropriate for considering the potential range of effect.

8 https://www.npws.ie/sites/default/files/protected-sites/synopsis/SY004186.pdf
9 https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN010077/EN010077-005242-ExA.AS-
2.D11.V5%20EA1N&EA2%20Displacement%20of%20red-throated%20divers%20in%20the%200uter%20Thames%20Estuary.pdf
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hŦŦǎƘƻǊŜ /ǳƳǳƭŀǘƛǾŜ 9ŦŦŜŎǘǎ !ǎǎŜǎǎƳŜƴǘ aŀǘǊƛȄ π !ƎƎǊŜƎŀǘŜǎ π /ŜƭǘƛŎ {Ŝŀ wŜƎƛƻƴ

tƻǘŜƴǘƛŀƭ 
[{9 /ǊƛǘŜǊƛŀ

tǊƻƎǊŜǎǎ ǘƻ 
{ǘŀƎŜ оκпΚ

tƻǘŜƴǘƛŀƭ 
[{9 /ǊƛǘŜǊƛŀ

tǊƻƎǊŜǎǎ ǘƻ 
{ǘŀƎŜ оκпΚ

tƻǘŜƴǘƛŀƭ 
[{9 /ǊƛǘŜǊƛŀ

tǊƻƎǊŜǎǎ ǘƻ 
{ǘŀƎŜ оκпΚ

tƻǘŜƴǘƛŀƭ 
[{9 /ǊƛǘŜǊƛŀ

tǊƻƎǊŜǎǎ ǘƻ 
{ǘŀƎŜ оκпΚ

!DDψлм/ǳƭǾŜǊ {ŀƴŘǎ птн Iŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘ ϧ /9a9· ¦Y aŀǊƛƴŜ [ǘŘнлмо нлмпbƻǘ ŀŎǘƛǾŜмртΦту носΦннм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψлн/ǳƭǾŜǊ 9ȄǘŜƴǎƛƻƴ рнс Iŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘ ϧ /9a9· ¦Y aŀǊƛƴŜ [ǘŘнлмт нлмт¦ƴƪƴƻǿƴ мртΦту нонΦррм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψло/ǳƭǾŜǊ 9ȄǘŜƴǎƛƻƴ рнс Iŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘ ϧ /9a9· ¦Y aŀǊƛƴŜ [ǘŘнлмф нлнл¦ƴƪƴƻǿƴ мртΦту норΦтлм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψлп!ǊŜŀ птл 9ȄǘŜƴǎƛƻƴ ром [ƭŀƴŜƭƭƛ {ŀƴŘ 5ǊŜŘƎƛƴƎ [ǘŘнлмф нлнл¦ƴƪƴƻǿƴ мртΦту нпоΦфом /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψлр/ǳƭǾŜǊ {ŀƴŘǎ птн Iŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘ ϧ /9a9· ¦Y aŀǊƛƴŜ [ǘŘнлмр нлмсbƻǘ ŀŎǘƛǾŜмтлΦлм носΦннм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψлс/ǳƭǾŜǊ {ŀƴŘǎ птн Iŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘ ϧ /9a9· ¦Y aŀǊƛƴŜ [ǘŘнлмт нлмуbƻǘ ŀŎǘƛǾŜмтлΦлм носΦннм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψлт/ǳƭǾŜǊ {ŀƴŘǎ птн Iŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘ ϧ /9a9· ¦Y aŀǊƛƴŜ [ǘŘнлмф нлмф!ŎǘƛǾŜ мтлΦлм носΦннм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψлу IƛƭōǊŜ {ǿŀǎƘ офн ¢ŀǊƳŀŎ aŀǊƛƴŜ 5ǊŜŘƎƛƴƎ [ǘŘ ϧ bƻǊǿŜǎǘ {ŀƴŘ ϧ .ŀƭƭŀǎǘ /ƻΦ нлмр нлмс bƻǘ ŀŎǘƛǾŜ мтлΦлм мтпΦнп м /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻŜ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψлф IƛƭōǊŜ {ǿŀǎƘ офо ¢ŀǊƳŀŎ aŀǊƛƴŜ 5ǊŜŘƎƛƴƎ [ǘŘ ϧ bƻǊǿŜǎǘ {ŀƴŘ ϧ .ŀƭƭŀǎǘ /ƻΦ нлмр нлмс bƻǘ ŀŎǘƛǾŜ мтлΦфп мтпΦнп м /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻŜ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψмл IƛƭōǊŜ {ǿŀǎƘ офн ¢ŀǊƳŀŎ aŀǊƛƴŜ 5ǊŜŘƎƛƴƎ [ǘŘ ϧ bƻǊǿŜǎǘ {ŀƴŘ ϧ .ŀƭƭŀǎǘ /ƻΦ нлмт нлму bƻǘ ŀŎǘƛǾŜ мтлΦфп мтлΦлр м /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻŜ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψмм IƛƭōǊŜ {ǿŀǎƘ офо ¢ŀǊƳŀŎ aŀǊƛƴŜ 5ǊŜŘƎƛƴƎ [ǘŘ ϧ bƻǊǿŜǎǘ {ŀƴŘ ϧ .ŀƭƭŀǎǘ /ƻΦ нлмт нлму bƻǘ ŀŎǘƛǾŜ мтлΦфп мтлΦлр м /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻŜ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψмн IƛƭōǊŜ {ǿŀǎƘ офн ¢ŀǊƳŀŎ aŀǊƛƴŜ 5ǊŜŘƎƛƴƎ [ǘŘ ϧ bƻǊǿŜǎǘ {ŀƴŘ ϧ .ŀƭƭŀǎǘ /ƻΦ нлмф нлнл !ŎǘƛǾŜ мтлΦфп мтлΦлр м /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸ŜǎŜ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψмо IƛƭōǊŜ {ǿŀǎƘ офо ¢ŀǊƳŀŎ aŀǊƛƴŜ 5ǊŜŘƎƛƴƎ [ǘŘ ϧ bƻǊǿŜǎǘ {ŀƴŘ ϧ .ŀƭƭŀǎǘ /ƻΦ нлмф нлнл !ŎǘƛǾŜ мтлΦфп мтлΦлр м /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸ŜǎŜ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψмп IƛƭōǊŜ {ǿŀǎƘ офн ¢ŀǊƳŀŎ aŀǊƛƴŜ 5ǊŜŘƎƛƴƎ [ǘŘ ϧ bƻǊǿŜǎǘ {ŀƴŘ ϧ .ŀƭƭŀǎǘ /ƻΦ нлмо нлмп bƻǘ ŀŎǘƛǾŜ мтлΦфп мтлΦлр м /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻŜ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψмр IƛƭōǊŜ {ǿŀǎƘ офо ¢ŀǊƳŀŎ aŀǊƛƴŜ 5ǊŜŘƎƛƴƎ [ǘŘ ϧ bƻǊǿŜǎǘ {ŀƴŘ ϧ .ŀƭƭŀǎǘ /ƻΦ нлмо нлмп bƻǘ ŀŎǘƛǾŜ мтлΦфп мтлΦлр м /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻŜ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ

!DDψмсIƻƭƳ {ŀƴŘ отт ¦ƴƪƴƻǿƴ нлмо нлмпbƻǘ ŀŎǘƛǾŜмтмΦнм ноуΦслм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψмтIƻƭƳ {ŀƴŘ отф ¦ƴƪƴƻǿƴ нлмо нлмпbƻǘ ŀŎǘƛǾŜмтрΦмм ноуΦслм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψмуIƻƭƳ {ŀƴŘ оум ¦ƴƪƴƻǿƴ нлмо нлмпbƻǘ ŀŎǘƛǾŜмтрΦмм ноуΦслм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψмф[ƛǾŜǊǇƻƻƭ .ŀȅ прт ²ŜǎǘƳƛƴǎǘŜǊ DǊŀǾŜƭǎ [ǘŘΦ нлмо нлмпbƻǘ ŀŎǘƛǾŜмфпΦпл мсфΦлфм /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнл[ƛǾŜǊǇƻƻƭ .ŀȅ прт ²ŜǎǘƳƛƴǎǘŜǊ DǊŀǾŜƭǎ [ǘŘΦ нлмр нлмсbƻǘ ŀŎǘƛǾŜнооΦнп мсфΦлфм /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнм[ƛǾŜǊǇƻƻƭ .ŀȅ прт ²ŜǎǘƳƛƴǎǘŜǊ DǊŀǾŜƭǎ [ǘŘΦ нлмт нлмуbƻǘ ŀŎǘƛǾŜносΦоу мсфΦлфм /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнн[ƛǾŜǊǇƻƻƭ .ŀȅ прт ²ŜǎǘƳƛƴǎǘŜǊ DǊŀǾŜƭǎ [ǘŘΦ нлмф нлнл!ŎǘƛǾŜ носΦфл мсфΦлфм /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψно[ƛǾŜǊǇƻƻƭ .ŀȅ рму ²ŜǎǘƳƛƴǎǘŜǊ DǊŀǾŜƭǎ [ǘŘΦ нлмт нлмт¦ƴƪƴƻǿƴ носΦфл мтлΦлрм /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнп[ƛǾŜǊǇƻƻƭ .ŀȅ мулу²ŜǎǘƳƛƴǎǘŜǊ DǊŀǾŜƭǎ [ǘŘΦ нлнл нлнл¦ƴƪƴƻǿƴ носΦфл мтлΦонм /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнрaƛŘŘƭŜ DǊƻǳƴŘ оур {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмо нлмпbƻǘ ŀŎǘƛǾŜносΦфл нпоΦусм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнсaƻǊŜŎŀƳōŜ .ŀȅ оом ¢ŀǊƳŀŎ aŀǊƛƴŜ [ǘŘΦ нлмо нлмпbƻǘ ŀŎǘƛǾŜнофΦнт мфоΦплм /ŜƭǘƛŎ {Ŝŀ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнтbh.9[ .ŀƴƪǎ птс [ƭŀƴŜƭƭƛ {ŀƴŘ 5ǊŜŘƎƛƴƎ [ǘŘΦнлмо нлмпbƻǘ ŀŎǘƛǾŜнофΦнт мртΦлтм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнуbh.9[ .ŀƴƪǎ птс [ƭŀƴŜƭƭƛ {ŀƴŘ 5ǊŜŘƎƛƴƎ [ǘŘΦнлмр нлмсbƻǘ ŀŎǘƛǾŜнофΦнт мртΦлтм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψнфbh.9[ .ŀƴƪǎ птс [ƭŀƴŜƭƭƛ {ŀƴŘ 5ǊŜŘƎƛƴƎ [ǘŘΦнлмт нлмуbƻǘ ŀŎǘƛǾŜнппΦрн мртΦлтм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψолbh.9[ .ŀƴƪǎ птс [ƭŀƴŜƭƭƛ {ŀƴŘ 5ǊŜŘƎƛƴƎ [ǘŘΦнлмф нлнл!ŎǘƛǾŜ нппΦрф мртΦлтм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψомbƻǊǘƘ .Ǌƛǎǘƻƭ 5ŜŜǇ птлκн¢ŀǊƳŀŎ aŀǊƛƴŜ [ǘŘΦ нлмо нлмпbƻǘ ŀŎǘƛǾŜнппΦсн нпрΦсум /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψонbƻǊǘƘ .Ǌƛǎǘƻƭ 5ŜŜǇ птлκн¢ŀǊƳŀŎ aŀǊƛƴŜ [ǘŘΦ нлмр нлмсbƻǘ ŀŎǘƛǾŜнппΦсн нпрΦсум /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψооbƻǊǘƘ .Ǌƛǎǘƻƭ 5ŜŜǇ птлκмIŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘΦнлмо нлмпbƻǘ ŀŎǘƛǾŜнппΦсн нпоΦфтм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψопbƻǊǘƘ .Ǌƛǎǘƻƭ 5ŜŜǇ птлκмIŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘΦнлмр нлмсbƻǘ ŀŎǘƛǾŜнппΦсн нпоΦфтм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψорbƻǊǘƘ .Ǌƛǎǘƻƭ 5ŜŜǇ птлκн¢ŀǊƳŀŎ aŀǊƛƴŜ [ǘŘΦ нлмт нлмуbƻǘ ŀŎǘƛǾŜнпсΦоо нпрΦсум /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψосbƻǊǘƘ .Ǌƛǎǘƻƭ 5ŜŜǇ птлκмIŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘΦнлмт нлмуbƻǘ ŀŎǘƛǾŜнпсΦоо нпоΦфтм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψотbƻǊǘƘ .Ǌƛǎǘƻƭ 5ŜŜǇ птлκмIŀƴǎƻƴ !ƎƎǊŜƎŀǘŜǎ aŀǊƛƴŜ [ǘŘΦнлмф нлнл!ŎǘƛǾŜ нпсΦоо нпоΦфтм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψоуbƻǊǘƘ aƛŘŘƭŜ DǊƻǳƴŘ прр {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмо нлмпbƻǘ ŀŎǘƛǾŜнпсΦоп нпрΦтлм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψофbƻǊǘƘ aƛŘŘƭŜ DǊƻǳƴŘ прр {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмр нлмсbƻǘ ŀŎǘƛǾŜнпсΦоп нпрΦтлм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψплbƻǊǘƘ .Ǌƛǎǘƻƭ 5ŜŜǇ птлκн¢ŀǊƳŀŎ aŀǊƛƴŜ [ǘŘΦ нлмф нлнл!ŎǘƛǾŜ нпсΦоо нпрΦсум /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψпмbƻǊǘƘ aƛŘŘƭŜ DǊƻǳƴŘ прф {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмо нлмпbƻǘ ŀŎǘƛǾŜнпсΦоп нптΦсрм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψпнbƻǊǘƘ aƛŘŘƭŜ DǊƻǳƴŘ прф {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмр нлмсbƻǘ ŀŎǘƛǾŜнпсΦоп нптΦсрм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψпоbƻǊǘƘ aƛŘŘƭŜ DǊƻǳƴŘ прр {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмт нлмуbƻǘ ŀŎǘƛǾŜнпуΦнф нпрΦтлм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψппbƻǊǘƘ aƛŘŘƭŜ DǊƻǳƴŘ прр {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмф нлнл!ŎǘƛǾŜ нпуΦнф нпрΦтлм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψпрbƻǊǘƘ aƛŘŘƭŜ DǊƻǳƴŘ прф {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмт нлмуbƻǘ ŀŎǘƛǾŜнпуΦнф нптΦсрм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψпсbƻǊǘƘ aƛŘŘƭŜ DǊƻǳƴŘ прф {ŜǾŜǊƴ {ŀƴŘǎ [ǘŘΦ нлмф нлнл!ŎǘƛǾŜ нпуΦнф нптΦсрм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψптtƻƭŜ {ŀƴŘǎ ό5ŀǿƭƛǎƘ ²ŀǊǊŜƴύрнт ¦ƴƪƴƻǿƴ нлмт нлмуbƻǘ ŀŎǘƛǾŜнфлΦр нуфΦу м /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ bƻ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψпуtƻƭŜ {ŀƴŘǎ ό5ŀǿƭƛǎƘ ²ŀǊǊŜƴύрнт ¦ƴƪƴƻǿƴ нлмф нлнл!ŎǘƛǾŜ нфлΦр нуфΦу м /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψпфtƻƛƴǘŜ Řϥ!ǊƳƻǊ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦрмт ¦ƴƪƴƻǿƴ нллф нллф¦ƴƪƴƻǿƴ прфΦо пруΦт н /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψрлtƻƛƴǘŜ Řϥ!ǊƳƻǊ ммф ¦ƴƪƴƻǿƴ нлмр нлол!ŎǘƛǾŜ пслΦл прфΦо о /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψрмtƻƛƴǘŜ Řϥ!ǊƳƻǊ мсф ¦ƴƪƴƻǿƴ нлмр нлмсbƻǘ ŀŎǘƛǾŜпслΦо прфΦс п /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψрн[Ŝǎ 5ǳƻƴǎ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦ мфсрπмфффмоп ¦ƴƪƴƻǿƴ мфср мфффbƻǘ ŀŎǘƛǾŜпсоΦп пснΦт р /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψро[Ŝǎ 5ǳƻƴǎ мос ¦ƴƪƴƻǿƴ нлмм нлос!ŎǘƛǾŜ псоΦп пснΦт с /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψрп[Ŝǎ 5ǳƻƴǎ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦ мфффπнлмммор ¦ƴƪƴƻǿƴ мффф нлммbƻǘ ŀŎǘƛǾŜпсоΦп пснΦт т /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψррWŀǳŘȅ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦ мфууπнлломмн ¦ƴƪƴƻǿƴ мфуу нллоbƻǘ ŀŎǘƛǾŜпссΦф пссΦн у /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψрсWŀǳŘȅ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦ нллпπнллтмпл ¦ƴƪƴƻǿƴ нллп нллтbƻǘ ŀŎǘƛǾŜпстΦм пссΦп ф /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψртWŀǳŘȅ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦ мфууπмффумоф ¦ƴƪƴƻǿƴ мфуу мффуbƻǘ ŀŎǘƛǾŜпстΦф пстΦн мл /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψру.ŜƎ ŀƴ CǊȅ мнс ¦ƴƪƴƻǿƴ мффф нлмоbƻǘ ŀŎǘƛǾŜпсрΦу псрΦм мм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψрф.ŜƎ ŀƴ CǊȅ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦмлл ¦ƴƪƴƻǿƴ мфуф мффтbƻǘ ŀŎǘƛǾŜпссΦп псрΦт мн /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψсл.ŜƎ ŀƴ CǊȅ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦмнр ¦ƴƪƴƻǿƴ мффт мфффbƻǘ ŀŎǘƛǾŜпссΦу пссΦн мо /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψсм!ōŜǊ .Ŝƴƻƞǘ фу ¦ƴƪƴƻǿƴ мфуф нллмbƻǘ ŀŎǘƛǾŜпсоΦт псоΦл мп /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψсн[ŜƎǳŜǊ мсу ¦ƴƪƴƻǿƴ мфуу мффоbƻǘ ŀŎǘƛǾŜпсфΦр псуΦу мр /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψсо[ŀ /ǊƻƛȄ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦмнп ¦ƴƪƴƻǿƴ мфуу нлмоbƻǘ ŀŎǘƛǾŜптнΦс птмΦф мс /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψсп[ŀ /ƻǊƳƻǊŀƴŘƛŝǊŜ мло ¦ƴƪƴƻǿƴ мффс л ¦ƴƪƴƻǿƴ птуΦн пттΦр мт /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψср[ŀ /ƻǊƳƻǊŀƴŘƛŝǊŜ ϦǎƻƭƛŎƛǘŝϦффп ¦ƴƪƴƻǿƴ л л ¦ƴƪƴƻǿƴ птуΦн пттΦр му /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψсс[ŀ IƻǊŀƛƴŜ млс ¦ƴƪƴƻǿƴ нлмл нлор!ŎǘƛǾŜ пумΦс пулΦф мф /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψст[ƻǎǘ tƛŎ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦммо ¦ƴƪƴƻǿƴ мффс нлмнbƻǘ ŀŎǘƛǾŜпумΦо пулΦс нл /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψсу[ƻǎǘ tƛŎ όbƻǊŘύ мон ¦ƴƪƴƻǿƴ нллу нлмоbƻǘ ŀŎǘƛǾŜпумΦт пумΦл нм /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψсф[ŀ IƻǊŀƛƴŜ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦмлп ¦ƴƪƴƻǿƴ мффп нлмнbƻǘ ŀŎǘƛǾŜпунΦс пумΦу нн /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψтл!ōŜǊ LƭŘǳǘ фф ¦ƴƪƴƻǿƴ мфум нллсbƻǘ ŀŎǘƛǾŜптрΦм птпΦр но /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψтм[ƻǎǘ tƛŎ ό{ǳŘύ моо ¦ƴƪƴƻǿƴ нллу нлмоbƻǘ ŀŎǘƛǾŜпуоΦп пунΦт нп /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψтнtƭŀǘŜŀǳ ŘŜǎ CƻǳǊŎƘŜǎмлр ¦ƴƪƴƻǿƴ мфум нллсbƻǘ ŀŎǘƛǾŜптсΦу птсΦм нр /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψто[Ŝǎ tƻǳǊŎŜŀǳȄ ммл ¦ƴƪƴƻǿƴ мфот нлммbƻǘ ŀŎǘƛǾŜпумΦм пулΦп нс /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψтп[Ŝ DǊŀƴŘ aƛƴƻǳ мно ¦ƴƪƴƻǿƴ мффф нлммbƻǘ ŀŎǘƛǾŜпфмΦм пфлΦп нт /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψтр[Ŝ aƛƴƻǳ мнн ¦ƴƪƴƻǿƴ мфон нлммbƻǘ ŀŎǘƛǾŜпфмΦф пфмΦо ну /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψтс[Ŝ aƛƴƻǳ ффм ¦ƴƪƴƻǿƴ нлмм нлом!ŎǘƛǾŜ пфмΦф пфмΦо нф /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψттLƭƾǘ {ŀƛƴǘπaƛŎƘŜƭ ϦŀƴŎƛŜƴ ǇŞǊƛƳŝǘǊŜϦмлм ¦ƴƪƴƻǿƴ мффо нлмнbƻǘ ŀŎǘƛǾŜрлфΦс рлуΦф ол /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
!DDψтуDƻƭŦŜ ŘŜ {ŀƛƴǘπaŀƭƻ мст ¦ƴƪƴƻǿƴ мффф нллфbƻǘ ŀŎǘƛǾŜрмоΦр рмнΦу ом /ŜƭǘƛŎ {Ŝŀ bƻ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ ¸Ŝǎ Ŝ bƻ Ǝ bƻ Ŝ bƻ Ǝ bƻ
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Offshore Cumulative Effects Assessment Matrix - Aggregates - Celtic Sea Region

Other Development Details
Phases of Other Developments in relation to the construction phase of the Proposed Development

(denoted in red)
Stage 1

ID Area
Area

Number
Company Start Date End Date Status

Distance to

the Proposed

Development

Array Area

(km)

Distance to

the Proposed

Development

Cable Corridor

and Working

Area (km)

Tier Region

CM
O
CM

CM
O

cn
CM
o
CM

o
in
CM
O
CM

<D
O

CM
O
CM

00
O

CM
O
CM

o
m
o

CO
o
CM

CM
CO
o

co
co
o
CM

o

Project

located

within ICES

Celtic Sea

7a

ICES Celtic

Sea

Within Zol

for at least

one topic?

Progress to

Stage 2?

Overlap in 1

temporal 1

scope? 1

AGG 01 Culver Sands 472 Hanson Aggregates Marine Ltd & CEMEX UK Marine Ltd 2013 2014 Not active 157.78 236.22 1 Celtic Sea No Yes Yes Yes No

AGG 02 Culver Extension 526 Hanson Aggregates Marine Ltd & CEMEX UK Marine Ltd 2017 2017 Unknown 157.78 232.55 1 Celtic Sea No Yes Yes Yes No

AGG 03 Culver Extension 526 Hanson Aggregates Marine Ltd & CEMEX UK Marine Ltd 2019 2020 Unknown 157.78 235.70 1 Celtic Sea No Yes Yes Yes No

AGG 04 Area 470 Extension 531 Llanelli Sand Dredging Ltd 2019 2020 Unknown 157.78 243.93 1 Celtic Sea No Yes Yes Yes No

AGG 05 Culver Sands 472 Hanson Aggregates Marine Ltd & CEMEX UK Marine Ltd 2015 2016 Not active 170.01 236.22 1 Celtic Sea No Yes Yes Yes No

AGG 06 Culver Sands 472 Hanson Aggregates Marine Ltd & CEMEX UK Marine Ltd 2017 2018 Not active 170.01 236.22 1 Celtic Sea No Yes Yes Yes No

AGG 07 Culver Sands 472 Hanson Aggregates Marine Ltd & CEMEX UK Marine Ltd 2019 2019 Active 170.01 236.22 1 Celtic Sea No Yes Yes Yes Yes |

AGG_08 Hilbre Swash 392 Tarmac Marine Dredging Ltd & Norwest Sand & Ballast Co. 2015 2016 Not active 170.01 174.24 1 Celtic Sea Yes Yes Yes Yes No

AGG_09 Hilbre Swash 393 Tarmac Marine Dredging Ltd & Norwest Sand & Ballast Co. 2015 2016 Not active 170.94 174.24 1 Celtic Sea Yes Yes Yes Yes No

AGG_10 Hilbre Swash 392 Tarmac Marine Dredging Ltd & Norwest Sand & Ballast Co. 2017 2018 Not active 170.94 170.05 1 Celtic Sea Yes Yes Yes Yes No

AGG_11 Hilbre Swash 393 Tarmac Marine Dredging Ltd & Norwest Sand & Ballast Co. 2017 2018 Not active 170.94 170.05 1 Celtic Sea Yes Yes Yes Yes No

AGG_12 Hilbre Swash 392 Tarmac Marine Dredging Ltd & Norwest Sand & Ballast Co. 2019 2020 Active 170.94 170.05 1 Celtic Sea Yes Yes Yes Yes Yes

AGG_13 Hilbre Swash 393 Tarmac Marine Dredging Ltd & Norwest Sand & Ballast Co. 2019 2020 Active 170.94 170.05 1 Celtic Sea Yes Yes Yes Yes Yes

AGG_14 Hilbre Swash 392 Tarmac Marine Dredging Ltd & Norwest Sand & Ballast Co. 2013 2014 Not active 170.94 170.05 1 Celtic Sea Yes Yes Yes Yes No

AGG_15 Hilbre Swash 393 Tarmac Marine Dredging Ltd & Norwest Sand & Ballast Co. 2013 2014 Not active 170.94 170.05 1 Celtic Sea Yes Yes Yes Yes No

AGG 16 Holm Sand 377 Unknown 2013 2014 Not active 171.21 238.60 1 Celtic Sea No Yes Yes Yes No

AGG 17 Holm Sand 379 Unknown 2013 2014 Not active 175.11 238.60 1 Celtic Sea No Yes Yes Yes No

AGG 18 Holm Sand 381 Unknown 2013 2014 Not active 175.11 238.60 1 Celtic Sea No Yes Yes Yes No

AGG 19 Liverpool Bay 457 Westminster Gravels Ltd. 2013 2014 Not active 194.40 169.09 1 Celtic Sea Yes Yes Yes Yes No

AGG 20 Liverpool Bay 457 Westminster Gravels Ltd. 2015 2016 Not active 233.24 169.09 1 Celtic Sea Yes Yes Yes Yes No

AGG 21 Liverpool Bay 457 Westminster Gravels Ltd. 2017 2018 Not active 236.38 169.09 1 Celtic Sea Yes Yes Yes Yes No

AGG 22 Liverpool Bay 457 Westminster Gravels Ltd. 2019 2020 Active 236.90 169.09 1 Celtic Sea Yes Yes Yes Yes Yes |

AGG 23 Liverpool Bay 518 Westminster Gravels Ltd. 2017 2017 Unknown 236.90 170.05 1 Celtic Sea Yes Yes Yes Yes No

AGG_24 Liverpool Bay 1808 Westminster Gravels Ltd. 2020 2020 Unknown 236.90 170.32 1 Celtic Sea Yes Yes Yes Yes No

AGG_25 Middle Ground 385 Severn Sands Ltd. 2013 2014 Not active 236.90 243.86 1 Celtic Sea No Yes Yes Yes No

AGG_26 Morecambe Bay 331 Tarmac Marine Ltd. 2013 2014 Not active 239.27 193.40 1 Celtic Sea Yes Yes Yes Yes No

AGG_27 NOBEL Banks 476 Llanelli Sand Dredging Ltd. 2013 2014 Not active 239.27 157.07 1 Celtic Sea No Yes Yes Yes No

AGG_28 NOBEL Banks 476 Llanelli Sand Dredging Ltd. 2015 2016 Not active 239.27 157.07 1 Celtic Sea No Yes Yes Yes No

AGG_29 NOBEL Banks 476 Llanelli Sand Dredging Ltd. 2017 2018 Not active 244.52 157.07 1 Celtic Sea No Yes Yes Yes No

AGG_30 NOBEL Banks 476 Llanelli Sand Dredging Ltd. 2019 2020 Active 244.59 157.07 1 Celtic Sea No Yes Yes Yes Yes |

AGG_31 North Bristol Deep 470/2 Tarmac Marine Ltd. 2013 2014 Not active 244.62 245.68 1 Celtic Sea No Yes Yes Yes No

AGG_32 North Bristol Deep 470/2 Tarmac Marine Ltd. 2015 2016 Not active 244.62 245.68 1 Celtic Sea No Yes Yes Yes No

AGG_33 North Bristol Deep 470/1 Hanson Aggregates Marine Ltd. 2013 2014 Not active 244.62 243.97 1 Celtic Sea No Yes Yes Yes No

AGG_34 North Bristol Deep 470/1 Hanson Aggregates Marine Ltd. 2015 2016 Not active 244.62 243.97 1 Celtic Sea No Yes Yes Yes No

AGG_35 North Bristol Deep 470/2 Tarmac Marine Ltd. 2017 2018 Not active 246.33 245.68 1 Celtic Sea No Yes Yes Yes No

AGG_36 North Bristol Deep 470/1 Hanson Aggregates Marine Ltd. 2017 2018 Not active 246.33 243.97 1 Celtic Sea No Yes Yes Yes No

AGG_37 North Bristol Deep 470/1 Hanson Aggregates Marine Ltd. 2019 2020 Active 246.33 243.97 1 Celtic Sea No Yes Yes Yes Yes |

AGG_38 North Middle Ground 455 Severn Sands Ltd. 2013 2014 Not active 246.34 245.70 1 Celtic Sea No Yes Yes Yes No

AGG_39 North Middle Ground 455 Severn Sands Ltd. 2015 2016 Not active 246.34 245.70 1 Celtic Sea No Yes Yes Yes No

AGG_40 North Bristol Deep 470/2 Tarmac Marine Ltd. 2019 2020 Active 246.33 245.68 1 Celtic Sea No Yes Yes Yes Yes |

AGG_41 North Middle Ground 459 Severn Sands Ltd. 2013 2014 Not active 246.34 247.65 1 Celtic Sea No Yes Yes Yes No

AGG_42 North Middle Ground 459 Severn Sands Ltd. 2015 2016 Not active 246.34 247.65 1 Celtic Sea No Yes Yes Yes No

AGG_43 North Middle Ground 455 Severn Sands Ltd. 2017 2018 Not active 248.29 245.70 1 Celtic Sea No Yes Yes Yes No

AGG_44 North Middle Ground 455 Severn Sands Ltd. 2019 2020 Active 248.29 245.70 1 Celtic Sea No Yes Yes Yes Yes |

AGG_45 North Middle Ground 459 Severn Sands Ltd. 2017 2018 Not active 248.29 247.65 1 Celtic Sea No Yes Yes Yes No

AGG_46 North Middle Ground 459 Severn Sands Ltd. 2019 2020 Active 248.29 247.65 1 Celtic Sea No Yes Yes Yes Yes |

AGG_47 Pole Sands (Dawlish Warren) 527 Unknown 2017 2018 Not active 290.5 289.8 1 Celtic Sea No Yes Yes Yes No

AGG_48 Pole Sands (Dawlish Warren) 527 Unknown 2019 2020 Active 290.5 289.8 1 Celtic Sea No Yes Yes Yes Yes |

AGG_49 Pointe d'Armor "ancien perimetre" 517 Unknown 2009 2009 Unknown 459.3 458.7 2 Celtic Sea No Yes Yes Yes Yes |

AGG_50 Pointe d'Armor 119 Unknown 2015 2030 Active 460.0 459.3 3 Celtic Sea No Yes Yes Yes Yes |

AGG_51 Pointe d'Armor 169 Unknown 2015 2016 Not active 460.3 459.6 4 Celtic Sea No Yes Yes Yes Yes |

AGG_52 Les Duons "ancien perimetre" 1965-1999 134 Unknown 1965 1999 Not active 463.4 462.7 5 Celtic Sea No Yes Yes Yes Yes |

AGG_53 Les Duons 136 Unknown 2011 2036 Active 463.4 462.7 6 Celtic Sea No Yes Yes Yes Yes |

AGG_54 Les Duons "ancien perimetre" 1999-2011 135 Unknown 1999 2011 Not active 463.4 462.7 7 Celtic Sea No Yes Yes Yes Yes |

AGG_55 Jaudy "ancien perimetre" 1988-2003 112 Unknown 1988 2003 Not active 466.9 466.2 8 Celtic Sea No Yes Yes Yes Yes |

AGG_56 Jaudy "ancien perimetre" 2004-2007 140 Unknown 2004 2007 Not active 467.1 466.4 9 Celtic Sea No Yes Yes Yes Yes |

AGG_57 Jaudy "ancien perimetre" 1988-1998 139 Unknown 1988 1998 Not active 467.9 467.2 10 Celtic Sea No Yes Yes Yes Yes |

AGG_58 Beg an Fry 126 Unknown 1999 2013 Not active 465.8 465.1 11 Celtic Sea No Yes Yes Yes Yes |

AGG_59 Began Fry "ancien perimetre" 100 Unknown 1989 1997 Not active 466.4 465.7 12 Celtic Sea No Yes Yes Yes Yes |

AGG_60 Began Fry "ancien perimetre" 125 Unknown 1997 1999 Not active 466.8 466.2 13 Celtic Sea No Yes Yes Yes Yes |

AGG_61 Aber Benoit 98 Unknown 1989 2001 Not active 463.7 463.0 14 Celtic Sea No Yes Yes Yes Yes |

AGG_62 Leguer 168 Unknown 1988 1993 Not active 469.5 468.8 15 Celtic Sea No Yes Yes Yes Yes |

AGG_63 La Croix "ancien perimetre" 124 Unknown 1988 2013 Not active 472.6 471.9 16 Celtic Sea No Yes Yes Yes Yes |

AGG_64 La Cormorandiere 103 Unknown 1996 0 Unknown 478.2 477.5 17 Celtic Sea No Yes Yes Yes Yes |

AGG_65 La Cormorandiere "solicite" 994 Unknown 0 0 Unknown 478.2 477.5 18 Celtic Sea No Yes Yes Yes Yes |

AGG_66 La Horaine 106 Unknown 2010 2035 Active 481.6 480.9 19 Celtic Sea No Yes Yes Yes Yes |

AGG_67 Lost Pic "ancien perimetre" 113 Unknown 1996 2012 Not active 481.3 480.6 20 Celtic Sea No Yes Yes Yes Yes |

AGG_68 Lost Pic (Nord) 132 Unknown 2008 2013 Not active 481.7 481.0 21 Celtic Sea No Yes Yes Yes Yes |

AGG_69 La Horaine "ancien perimetre" 104 Unknown 1994 2012 Not active 482.6 481.8 22 Celtic Sea No Yes Yes Yes Yes |

AGG_70 Aber lldut 99 Unknown 1981 2006 Not active 475.1 474.5 23 Celtic Sea No Yes Yes Yes Yes |

AGG_71 Lost Pic (Sud) 133 Unknown 2008 2013 Not active 483.4 482.7 24 Celtic Sea No Yes Yes Yes Yes |

AGG_72 Plateau des Fourches 105 Unknown 1981 2006 Not active 476.8 476.1 25 Celtic Sea No Yes Yes Yes Yes |

AGG_73 Les Pourceaux 110 Unknown 1937 2011 Not active 481.1 480.4 26 Celtic Sea No Yes Yes Yes Yes |

AGG_74 Le Grand Minou 123 Unknown 1999 2011 Not active 491.1 490.4 27 Celtic Sea No Yes Yes Yes Yes |

AGG_75 Le Minou 122 Unknown 1932 2011 Not active 491.9 491.3 28 Celtic Sea No Yes Yes Yes Yes |

AGG_76 Le Minou 991 Unknown 2011 2031 Active 491.9 491.3 29 Celtic Sea No Yes Yes Yes Yes |

AGG_77 Hot Saint-Michel "ancien perimetre" 101 Unknown 1993 2012 Not active 509.6 508.9 30 Celtic Sea No Yes Yes Yes Yes |

AGG_78 Golfe de Saint-Malo 167 Unknown 1999 2009 Not active 513.5 512.8 31 Celtic Sea No Yes Yes Yes Yes |

Stage 2

<u

E
E

<u

29

<u <u

_0)
<u

<u

Potential

LSE Criteria

Potential

LSE Criteria

Potential Progress to

LSE Criteria Stage 3/4?

Potential Progress to

LSE Criteria Stage 3/4?

Progress to

Stage 3/4?

Progress to

Stage 3/4?

No

No

No

No

No

No ES
















































































	ABWP2_NIS_Updated 2025_v2.2_Signed Off_PageTurnUpdates
	ABWP2_Annex A of NIS_Updated 2025_v1.0_Cleaned



