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 INTRODUCTION 1.

 Ramboll Environ UK Ltd has been commissioned by Arklow Energy Limited (herein referred to as 1.0.1
“the client”) to undertake the collation of supporting information to be included with a Dumping 
at Sea Permit application form.   

 
 The purpose of a Dumping at Sea Permit is to regulate the dumping of material at sea under the 1.0.2

Dumping at Sea Act 1996 (the “Act”).  The Act implements the requirements of the international 
Conventions regulating the disposal of dredged materials at sea: i.e. the London Convention 
(1972, including the 1996 Protocol) and the OSPAR Convention for the Protection of the Marine 
Environment of the North East Atlantic (1992).  

 
 The Act defines “dumping” as any deliberate disposal in the marine environment (including side-1.0.3

cast dredging, plough dredging, water injection dredging and other such dredging techniques) of 
a substance or material from or in conjunction with a vessel or aircraft or offshore installation.  
The Act also sets out the detail of the permitting process.  

 
 Background to the Application 1.1

 The Arklow Bank Wind Park is an existing 25 megawatt (MW) offshore wind farm generating 1.1.1
electrical power for the Wicklow region of Ireland.  The wind farm consists of seven 3.6 MW 
turbines; each supported by a steel monopile foundation and is located on the Arklow Bank 
(Figure 1.1).  

 
 The Arklow Bank Wind Park was granted a Foreshore Licence in January 2002 by the Minister for 1.1.2

Communications, the Marine and Natural Resources (now the Department for Environment, 
Community and Local Government).  

 
 Arklow Bank is a shallow water sandbank in the Irish Sea, around 13 km to the east of Arklow, 1.1.3

County Wicklow.  Arklow Bank covers an area of approximately 27 km by 2.5 km.  Water depths 
on the Bank generally vary between 2 m and 25 m, although there are areas on the Bank which 
have water depths of less than 1 m.  The Arklow Bank Wind Park is located towards the centre of 
the Bank, with water depths varying between 2 m and 5 m (Lowest Astronomical Tide (LAT)).   

 
 Arklow Bank is subjected to strong tidal currents (up to five knots in both north-easterly and 1.1.4

south-westerly directions).  Sandwaves are present on the Bank, which are approximately 30 m 
in length and a few metres in amplitude; these provide evidence of seabed sediment transport 
occurring in a north-easterly direction on the landward side of the Bank and south-westerly 
direction on the seaward side.  Due to shallow water overlying the Bank, breaking waves are 
often present, even during low swell conditions.  

 
 The morphology of Arklow Bank is generally asymmetrical over the southern part and more 1.1.5

symmetrical over the northern.  Over the asymmetrical part of the Bank, the steepest slope is on 
the seaward side.  This asymmetry of the Bank induces extreme sea states on either side of the 
Bank crest.   

 
 Overall Arklow Bank is considered to be a highly dynamic sandbank.  Bathymetric monitoring 1.1.6

surveys have been undertaken by the client between 2004 and 2015, which have monitored the 
accretion of sand around the turbines on the central area of the Bank.   

 
 The accretion of sand (specifically around Turbines 3 and 4, and potentially others over time) has 1.1.7

compromised the safe navigation of maintenance and service vessels directly accessing the 
turbines on the Bank during particular states of the tide.  The maintenance and service vessels 
require a minimum depth of 2.4 m (Chart Datum Arklow) for safe access to the turbines during 
all states of the tide.   

 
 An area of seabed has been identified to the east of the turbines, within which seabed levelling is 1.1.8

required to provide the required depth for safe access to the turbines. In this application seabed 
leveling consists of using a plough dredge to move material from areas of  higher seabed to those 
of lower seabed until a desired depth is achieved.  In order to undertake the seabed levelling 
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within this area, a Dumping at Sea Permit is required from the Environmental Protection Agency 
(EPA).   

 
 The client is applying for a multi-year Dumping at Sea Permit for a maximum period of eight 1.1.9

years and maximum tonnage of 99,999 wet tonnes.  The exact area and wet tonnage to be 
levelled during each year cannot be determined at the present time, since this is dependent on 
the rate of sand accumulation on the seaward side of the turbines and the point at which this 
impedes safe access by maintenance vessels. 

 
 However, an area to the east of Turbines 3 and 4 has been identified for the initial seabed 1.1.10

levelling campaign.  This area has had a significant accumulation of sediment over the previous 
years, which currently compromises the safe access to the turbines by maintenance vessels.   

 
 Report Layout 1.2

 The sections of this report have been laid out to correspond with the questions and layout 1.2.1
outlined in the Dumping at Sea Permit application form (Version 4).  The following application 
form questions are responded to in the corresponding report sections as detailed in Table 1.1.  

 

Table 1.1  Location of Application Form Question Responses.  

Application Form Question Number 
Supporting Information 

Report Chapter Number 

A.2 Planning Authority and/or Public Authority Chapter 2 
A.6 Foreshore Act Licence Chapter 3 
B.1 Sediment Chemistry Results Chapter 4 
B.2 Characteristics and Composition of the Substance or 
Material for Disposal 

Chapter 5 

C.1 Alternatives to Dumping at Sea Chapter 6 
E.1 Dumping Site Selection Chapter 7 
E.2(i) Characteristics of the Dumping Site Chapter 8 
E.2(ii) Location of the Dumping Site Chapter 9 
E.3 Details of the Dumping Operation Chapter 10 
F.1 Assessment of Impact on the Environment (including 
Appropriate Assessment Screening and Marine Mammals Risk 
Assessment) 

Chapter 11 

G.1 Monitoring Programme Chapter 12 
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 A.2 PLANNING AUTHORITY AND/OR PUBLIC 2.
AUTHORITY 

 The Marine Planning Foreshore Section of the Department of the Environment, Community and 2.0.1
Local Government has confirmed that an Environmental Impact Assessment is not required.  A 
copy of this correspondence is provided in Appendix 1.   
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 A.6 FORESHORE ACT LICENCE 3.

 The Arklow Bank Wind Park was issued a Foreshore Licence in January 2002 by the Minister for 3.0.1
Communications, the Marine and Natural Resources (now the Department for Environment, 
Community and Local Government).   

 
 A Foreshore Sub-lease was entered into by Arklow Energy Ltd for the construction and operation 3.0.2

of seven turbines currently operating as a demonstration platform as part of the Arklow Bank 
Wind Park.  A copy of the Foreshore Sub-lease is provided in Appendix 2.   

 
 The Marine Planning Foreshore Section of the Department of the Environment, Community and 3.0.3

Local Government have confirmed that a Dumping at Sea Permit is the only requirement for the 
proposed seabed levelling within the dumping site and that no amendment or additional 
Foreshore Licence is required.  A copy of the correspondence is provided in Appendix 1.   
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 B.1 SEDIMENT CHEMISTRY RESULTS 4.

 Consultation with the Marine Institute has confirmed that the collection of sediment samples for 4.0.1
chemical analysis is required to support the application.  It is acknowledged by the Marine 
Institute that though the location of the material can be considered remote from anthropogenic 
sources of contamination, the fact that the site is accreting indicates that the material may 
originate from elsewhere; therefore the material cannot be classified as undisturbed geological 
material.  A copy of the correspondence with the Marine Institute is provided in Appendix 3.   

 
 The Marine Institute has requested that three samples are collected for analysis of sediment 4.0.2

chemistry from the following locations:  

Table 4.1  Location of samples for sediment chemistry analysis 

Sample number Depth Longitude Latitude Parameters for analysis 

S1 Surface -5.94341 52.79901 1, 2, 3, 4a, 4b, 4c 
S2 Surface -5.94638 52.78686 1, 2, 3, 4a, 4b, 4c, 4d, 4e, 4f, 4g 
S3 Surface -5.94973 52.77665 1, 2, 3, 4a, 4b, 4c 

Parameter codes: 

1. Visual inspection, to include colour, texture, odour, presence of animals etc.  

2. Water content, density (taking into account sample collection and handling).  

3. Granulometry, including % gravel (>2 mm fraction), % sand (<2 mm fraction) and % mud (<63 µm).  

4. The following determinants for the sand-mud (<2 mm) fraction: 

a) total organic carbon;  

b) carbonate;  

c) mercury, arsenic, cadmium, copper, lead, zinc, chromium, nickel, lithium and aluminium;  

d) organochlorines HCH and γ-HCH (Lindane) and polychlorinated biphenyls (PCBs) - to be reported as the seven 

individual PCB congeners: 28, 52, 101, 118, 138, 153 and 180;  

e) total extractable hydrocarbons;  

f) tributyltin (TBT) and dibutyltin (DBT); and 

g) Polycyclic aromatic hydrocarbons (PAH) – Acenaphthene, Aceanphthylene, Anthracene, Benzo (a) anthracene, Benzo 

(a) pyrene, Benzo (b) fluoranthene, Benzo (ghi) perylene, Benzo (k) flouranthene, Chrysene, Dibenz (a, h) anthracene, 

Flourene, Flouranthene, Indeno 1, 2, 3 – cd pyrene, Naphthalene, Phenanthrene, Pyrene.  

 
 Furthermore, the Radiation Monitoring Section of the EPA has requested that the three samples 4.0.3

collected are also tested for gamma spectroscopy (complex).  A copy of the correspondence with 
the Environmental Protection Agency is included in Appendix 3.  

 
 Sediment Chemistry Results 4.1

 A summary of the sediment chemistry analysis results are provided below, as well as in Excel 4.1.1
format.  A full copy of the Excel spread sheet is also provided in Appendix 4.  Copies of the 
laboratory reports are also included in Appendix 5.  

 
 The results of the sediment chemistry have been compared to the upper and lower action levels 4.1.2

set out in the Guidelines for the Assessment of Dredge Material for Disposal in Irish Waters1. The 
results of this comparison are shown in Table 4.2.   

 
 The results indicate that arsenic is slightly elevated (exceeding the lower Irish Action Level) at 4.1.3

Sampling Point 3.  Informal consultation with the Marine Institute by telephone regarding this 
exceedance has confirmed that this is acceptable.  On the basis that the exceedance in arsenic at 
the single location is acceptable, no further sampling is proposed since all other determinants are 
below the lower Irish Action Level.   

 
 
 

                                                
1 Cronin, M, McGovern, E., McMahon, T. and Boelens, R. (2006) Guidelines for the Assessment of Dredge Material for Disposal in 

Irish Waters. Marine Environment and Health Series, No. 24. April 2006. ISSN No 1649-0053.  
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Table 4.2  Results of sediment chemistry analysis with reference to Irish Action Levels 

Parameter 

Units  

(dry 

wt) 

Irish Action 

Level 
Sampling Point 

Lower Upper 1 2 3 

Arsenic mg kg-1 9 70 7.38 6.29 9.47 
Cadmium mg kg-1 0.7 4.2 0.031 0.025 0.025 
Chromium mg kg-1 120 370 4.62 4.74 5.75 
Copper mg kg-1 40 110 0.797 1.06 1.10 
Lead mg kg-1 60 218 2.31 2.47 2.95 
Mercury mg kg-1 0.2 0.7 0.0011 0.0012 0.0011 
Nickel mg kg-1 21 60 3.73 3.75 4.92 
Zinc mg kg-1 160 410 9.42 9.86 11.5 
Σ TBT & DBT mg kg-1 0.1 0.5 - <0.008 - 
γ-HCH (Lindane) µg kg-1 0.3 1 - <0.1 - 
HCB µg kg-1 0.3 1 - <0.1 - 
PCB (individual congeners of ICES 
7) 

µg kg-1 1 180 - <0.1 - 

PCB (Σ ICES 7) µg kg-1 7 1260 - <0.7 - 
PAH (Σ 16) µg kg-1 4000 - - <34 - 
Total Extractable Hydrocarbons g kg-1 1.0 - - 0.00204 - 

 

 = exceedance of Lower level   = exceedance of Upper level 
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 B.2 CHARACTERISTICS AND COMPOSITION OF 5.
MATERIAL FOR DISPOSAL 

 The First Schedule of the Dumping at Sea Act 1996 sets out the criteria which must be 5.0.1
considered to allow the EPA to make a decision on whether to grant or refuse an application.  The 
First Schedule is further sub-divided into the following headings and this chapter provides 
information to fulfil the requirements of (i).   

 
i. Characteristics and composition of the substance or material;  
ii. Characteristics of the dumping site and method of deposit; and 
iii. General considerations and conditions.   

 
 The requirements of (ii) and (iii) are responded to in Chapters 6, 8, 10 and 11 of this report.   5.0.2

 
 Amount and Composition 5.1

 The client is proposing to use a plough dredge to undertake seabed levelling within the dumping 5.1.1
site over an eight year permit.  The maximum amount of material to be levelled within the permit 
term is up to 99,999 wet tonnes.   

 
 The actual amount of material to be levelled cannot be quantified because this is dependent on 5.1.2

the accumulation rate of sediment on the seaward side of the turbines, which then compromises 
the safe access of maintenance vessels to the turbines.   

 
 However, an area to the east of Turbines 3 and 4 has been identified for the initial seabed 5.1.3

levelling campaign.  This area has had a significant accumulation of sediment in previous years, 
which currently compromises the safe access to the turbines by maintenance vessels during 
particular states of the tide.   

 
 GIS analysis has determined that approximately 10,500 wet tonnes (5,500 m3) of material will be 5.1.4

levelled during the initial seabed levelling campaign in the vicinity of Turbines 3 and 4 to relocate 
sediment that has accumulated above 2.5 m (Chart Datum (CD) Arklow).  This will then allow 
maintenance vessels to safely access these turbines during all states of the tide.   

 
 Material Form 5.2

 Benthic sediment samples, using an anchor dredge, have been collected by the client from 2004 5.2.1
to 2011.  Sample location D16 was collected from Arklow Bank to the east of Turbine 4 and is 
considered to be representative of the sediments to be mobilised as part of the seabed levelling 
campaign.   

 
 Sediment analysis of these samples indicated that the sediment is dominated by sand or slightly 5.2.2

gravelly sand as described in more detail in Section 5.3.    
 

 Physical Properties (especially solubility, specific gravity and density) 5.3

 A sub-sample (~400 g) of sediment collected from sample location D16 was removed and 5.3.1
transferred into a labelled container for Particle Size Analysis (PSA).  The sample was then dried 
and pre-treated using methods employed by Buchanan and Kain (19842).  The dried sample was 
sieved through a series of nested sieves (Endecott BS410/1986) using an electronic sieve shaker.  
The sample was ascribed to a sediment type based on Folk (19543) with a size division based on 
the Wentworth scale.   

 
 The PSA results are provided in Table 5.1 and a Particle Size Distribution curve is provided in 5.3.2

Figure 5.1.  The results indicate that sediment sampled from Arklow Bank is generally dominated 

                                                
2 Buchanan, J. B., Kain, J. M. 1984. Measurement of physical and chemical environment.  In: Holme, N. A., McIntyre, A. D. (Eds) 

Methods for the Study of Marine Benthos. Blackwell Scientific Publications, Oxford. Pp 30-50.   
3 Folk, R. L. 1954. The distinction between grain size and material composition in sedimentary rock nomenclature. Journal of 

Geology 62(4), 344-359. 
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by very well to moderately well sorted fine to medium sand (classified after Buchanan).  It should 
be noted that the heterogeneous nature of the sediment results in minor differences in sediment 
composition between the survey years.   

Table 5.1  Sample location D16 PSA results 2004 to 2011  
S
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2011 0.00 0.00 0.06 0.76 37.82 55.91 1.92 3.53 2.39 -

0.24 

0.84 Moderately 

well sorted 

fine sand 

Sand 

2010 0.00 1.00 0.90 2.50 55.90 39.30 0.30 0.00 2.10 0.46 0.60 Moderately 

well sorted 

gravelly 

medium 

sand 

Slightly 

gravelly 

sand 

2008 0.00 0.10 0.20 1.10 85.30 12.20 0.20 0.90 1.78 0.30 1.82 Very well 

sorted 

medium 

sand 

Slightly 

gravelly 

sand 

2007 1.00 0.60 0.80 2.20 78.80 13.60 0.10 2.80 1.95 0.56 1.82 Well sorted 

medium 

sand 

Slightly 

gravelly 

sand 

2006 0.00 0.28 0.51 55.77 41.52 0.00 0.00 1.93 1.13 0.46 0.58 Moderately 

well sorted 

medium 

sand 

Slightly 

gravelly 

sand 

2005 1.09 0.58 0.39 2.73 48.17 46.77 0.26 0.01 1.95 0.64 0.01 Moderately 

well sorted 

medium 

sand 

Slightly 

gravelly 

sand 

2004 0.28 0.48 0.50 1.17 63.35 34.32 0.06 0.00 1.83 0.20 0.81 Moderately 

well sorted 

medium 

sand 

Slightly 

gravelly 

sand 
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Figure 5.1  Sample location D16 Particle Size Distribution curve 

 
 Sediment samples collected as part of the most recent sampling campaign (May 2016) confimed 5.3.3

that the sediment of the Bank is made up of sandy sediments.  The results of this sampling is 
shown in Table 5.2.   

Table 5.2  Results of sediment sampling (May 2016) 

Sampling Site % Gravel (>2 mm) % Sand (63 µm – 2 mm) % Silt / Clay (<63 µm) 

S1 0.8 95.4 3.7 

S2 0.5 96.6 2.9 

S3 7.0 89.6 3.4 

 
 Chemical and Biochemical Properties  5.4

 Table 4.2 in Section 4.1 shows the results of the sediment chemistry analysis undertaken for 5.4.1
three samples from the proposed Dump Site.  

 
 Biological Properties  5.5

 Benthic sediment samples, using an anchor dredge, have been collected by the client from 2004 5.5.1
to 2011.  Sample location D16 was collected from Arklow Bank to the east of Turbine 4 and is 
considered representative of the biological properties of the seabed levelling area.   

 
 A total of one individual (the bristleworm Ophelia borealis) was recorded in the 2011 survey (see 5.5.2

Appendix 7).  Both hornwrack Flustra foliacea and sea fir Abietinaria abietina were also recorded 
as present within the anchor dredge sample location D16.  The number of individuals recorded in 
2011 was lower than those identified in 2010; however the number of taxa remained consistent.  
Historically, the number of taxa and individuals recorded at sample location D16 decreased 
between 2004 and 2005, and remained consistently low.   
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 Sample location D16 has been consistently classified according to the JNCC biotope classification 5.5.3
(20154) as SS.SSA.IFiSa.IMoSa infralittoral mobile clean sand with sparse fauna.  This 
classification is consistent with the previous benthic surveys undertaken by the client between 
2004 and 2011.   

 
 Radioactivity 5.6

 Consultation with the Office of Radiological Protection, undertaken by the EPA, has confirmed that 5.6.1
samples for radiological analysis were last taken from the Arklow area in 2007.  The Office of 
Radiological Protection advised that if samples are being collected for chemical analysis (on the 
basis of the Marine Institute’s advice) then an additional sample for radiological analysis should 
be taken for completeness.  

 
 Three surface sediment samples were collected in May 2016 and sent to the EPA’s laboratory in 5.6.2

Dublin for analysis.  This analysis concluded that the proposed seabed levelling will not result in a 
radiological hazard.  The Office of Radiological Protection confirmed that there was no need to 
resample (see Appendix 6).  

 
 Toxicity 5.7

 As the material tested was determined to be uncontaminated, toxicity testing was not considered 5.7.1
to be required.  

 
 Persistence in the Environment (Physical, Chemical and Biological) 5.8

 The strong tidal flows in the vicinity of Arklow Bank account for the regular re-suspension and 5.8.1
deposition of material.  Sandwaves are present on the Bank, which provide evidence for seabed 
sediment transport.  Additionally breaking waves are often present as a result of the shallow 
water, even during low swell conditions.   

 
 Since the material making up the Bank is relatively mobile and has been proven to be 5.8.2

uncontaminated, its chemical and biological persistence in the environment is not considered to 
be of concern.  

 
 Accumulation and Biotransformation in Biological Materials or Sediments 5.9

 The material tested was determined to be uncontaminated, therefore testing to determine the 5.9.1
accumulation and biotransformation in biological materials and sediments was not undertaken.  

 
 Chemical and Physical Changes of the Material After Release, Including Possible 5.10

Formation of New Compounds 

 The material tested was determined to be uncontaminated, therefore testing to determine the 5.10.1
chemical and physical change of the material after release was not undertaken.  

 
 Probability of Production of Taints or Other Changes Reducing Marketability of 5.11

Resources (e.g. Fish and Shellfish) 

 The material tested was determined to be uncontaminated, therefore the probability of the 5.11.1
production of taints or other changes reducing the marketability of resources is considered to be 
extremely unlikely.  

 

                                                
4 JNCC (2015) The Marine Habitat Classification for Britain and Ireland Version 15.03 [Online]. 12 January 2016. Available from 

www.jncc.defra.gov.uk/MarineHabitatClassification.  
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 C.1 ALTERNATIVES TO DUMPING AT SEA 6.

 Alternative processes were reviewed to determine if other more economical or environmentally 6.0.1
benign methods of re-use or disposal could be utilised for material from the proposed works to 
the east of the Arklow Bank Wind Park.  

 
 Beneficial re-use and disposal on land were both considered as potential alternatives. This 6.0.2

assessment was made based on the information provided within this document. 
 

 Beneficial Re-Use  6.1

 The utilisation of the material for beneficial re-use was considered as one alternative to dumping 6.1.1
at sea. Beneficial re-use was considered in terms of collection of dredged material and transfer to 
shore for utilisation for repair following coastal erosion or for incorporation as construction 
material. 

 
 The processes and equipment necessary to ensure material is suitable for beneficial re-use 6.1.2

include the requirement of additional vessels for retrieval of the material, the separation of silt 
fractions, dewatering and improvement of the engineering properties, which are all costly and 
energy intensive.  

 
 Furthermore, the exploitation of offshore sand and gravel is well established in the UK and 6.1.3

Europe, however these deposits are rarely exploited in Irish waters while terrestrial quarries 
remain viable.  Furthermore, many of the sandbanks and gravel deposits in the Irish Sea, 
between Wicklow and Wexford, are mobile and are therefore less preferable as a resource for 
primary aggregate.   

 
 Constraints in terms of a feasible location for where this processing can take place and the 6.1.4

storage facilities required for material prior to and following treatment present further issues that 
prevent beneficial re-use from being considered a viable alternative. 

 
 The small quantity of material and unknown timing of proposed works as well as no beneficial re-6.1.5

use schemes being identified locally and land constraints in nearby harbours prevents the storage 
of the material until a suitable beneficial use is identified.  

 
 Beyond the initial campaign, both the quantity and timing are unknown and the constraints 6.1.6

described above still apply.  Furthermore, the campaign nature of the proposed seabed levelling 
would preclude the use of the material as a regular produce for sale or reuse.   

 
 Beneficial re-use is not considered to be a favourable environmental option for the initial 6.1.7

campaign or those beyond it and therefore such a process has been discounted as a feasible 
alternative to dumping at sea.  

 
 Disposal to Landfill 6.2

 The disposal of dredged material to landfill is presented as an alternative to dumping at sea, 6.2.1
providing suitably licenced sites have the requisite capacity and are deemed suitable for the 
receipt of such material. 

 
 Challenges associated this method primarily surround bringing the material ashore, dewatering 6.2.2

and transportation by road to the proposed landfill site, which present significant economic costs.  
 

 Receiving landfill sites would require the material to be dewatered prior to acceptance, which 6.2.3
would involve draining in a lagoon, filter presses, centrifuges or a comparable technology. All 
dewatering processes would be costly, time-consuming and energy intensive and there is unlikely 
to be an available location in the vicinity of Arklow to complete this process. 

 
 Disposal of material to landfill also means utilising a process which is the lowest priority on the 6.2.4

waste hierarchy and as such represents the least favourable environmental option. One of the 
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key priorities for waste management has been to focus on reducing reliance upon landfill and 
disposal in accordance with the Landfill Directive (1999)5.  

 
 The quantity and timing of material for disposal beyond the initial campaign is unknown and 6.2.5

therefore disposal to landfill is not considered to be practicable or of a reasonable cost.  Disposal 
to landfill is not considered to be a favourable environmental option; therefore such a process 
has been discounted as a feasible alternative to dumping at sea.  

 
 Assessment of Alternatives 6.3

 Based on the information gathered during the investigation and the likely environmental, social 6.3.1
and economic impacts associated with the potential alternatives it has been determined that the 
proposed method of dumping at sea is the most suitable method of disposal. Issues are primarily 
associated with the economic costs of pre-treatment prior to re-use or disposal and the 
availability of suitable facilities to store, process and manage such material. The quantity and 
timing of material for beneficial re-use or disposal on land beyond the initial campaign is also 
unknown and therefore it is not considered to be practicable or of a reasonable cost. Therefore 
alternative processes have been discounted. 

 
 
 

                                                
5 Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste - http://eur-lex.europa.eu/legal-

content/EN/TXT/HTML/?uri=CELEX:31999L0031&from=EN – Accessed on 13.01.16  
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 E.1 DUMPING SITE SELECTION 7.

 “Dumping” is defined by the Dumping at Sea Act 1996 as “any deliberate disposal in the maritime 7.0.1
area (including side-cast dredging, plough dredging, water injection dredging and other such 
dredging techniques) of a substance of material from or in conjunction with a vessel or aircraft or 
offshore installation”.  

 
 Consultation undertaken by the client with the Environmental Protection Agency defines that the 7.0.2

“Dumping Site” is defined as the entire area where the seabed plough will interact with the 
seabed, whether removing high peaks of sediment or discharging the collected sediment into 
lower areas of seabed.   

 
 These definitions have been used to determine the size and shape of the Dumping Site required 7.0.3

to undertake seabed levelling to the seaward side (east) of the turbines of the Arklow Bank Wind 
Park.  It is initially proposed by the client that seabed levelling will be undertaken in part of the 
Dumping Site in the vicinity of Turbines 3 and 4, where sediment build up in this area is currently 
preventing the safe navigable access to these turbines during certain states of the tide.  The 
remaining area of the Dumping Site will be levelled on a campaign basis as and when safe access 
to the turbines by maintenance vessels becomes compromised by the build-up of sediment, 
within the time and tonnage limits of any Dumping at Sea Permit granted.   

 
 Since the entire area to be defined as the Dumping Site is the same as that being exposed to 7.0.4

seabed levelling by the plough, the baseline conditions of the site, including the following, is 
provided in Section 11.1: 

 
i. Areas of natural beauty or significant cultural or historical importance;  
ii. Spawning, recruitment and nursery areas; 
iii. Sport and commercial fishing areas; 
iv. Aquaculture; 
v. Amenity areas; 
vi. Exploitable resources, e.g. aggregates; 
vii. Shipping lanes; 
viii. Ship wrecks; 
ix. Areas of specific scientific or biological importance; and  
x. Engineering uses of the sea such as undersea cables, pipes, etc.  
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 E.2(I) CHARACTERISTICS OF THE DUMPING SITE 8.

 The Dumping at Sea Permit application form requires the description of the characteristics of the 8.0.1
dumping site, based on the investigations to be provided with the application.  The required 
information regarding the details of the characteristics of the Dumping Site are divided into the 
following sub-headings: 

 
i. Distance from the nearest shore; 
ii. Average, minimum and maximum depth of water; 
iii. Sediment characteristics; 
iv. Nature of seabed habitats; and  
v. Current, flow and tidal regime. 

 
 Distance from the Nearest Shore 8.1

 The seabed levelling site is located approximately 13 km to the east of Arklow (Figure 1.1).  The 8.1.1
southern extent of the seabed levelling area is situated approximately 12.5 km from the Wexford 
shoreline.  The northern extent of the seabed levelling area is approximately 9.5 km from the 
Wicklow shoreline. 

 
 Average, Minimum and Maximum Depth of Water  8.2

 A bathymetric survey of Arklow Bank was undertaken between 7 April and 10 April 2015 by 8.2.1
Island Maritime and Island Shipping.   

 
 The average depth within the seabed levelling area was determined to be -3.2 m CD Arklow, 8.2.2

while the maximum depth was -7.4 m CD Arklow and minimum depth was -0.8 m CD Arklow.  
The water depth increases rapidly to the east and west of the bank, with depths increasing to 
between 25 m and 35 m CD Arklow on the west and between 60 m and 100 m CD Arklow  to the 
east (Figure 8.2). 

 
 Sediment Characteristics 8.3

 A benthic ecology survey undertaken by the Aquatic Services Unit in June 2011 and further 8.3.1
sediment samples were collected in 2016 to support this application.  These provide an overview 
of the key sediment characteristics of Arklow Bank.  Particle Size Analysis (PSA) showed the 
sediment within the Dumping Site to be heterogeneous in nature.  The sediments across Arklow 
Bank are dominated by sands and gravelly sands with mobile surface sediment, deeper areas are 
dominated by sandy gravels and gravelly sands.   

 
 Comparison of information in the Arklow Bank Wind Park EIA21 of bathymetric surveys with old 8.3.2

admiralty charts observe an apparent movement of the bank towards the north and east.  This 
movement is consistent with the main direction of waves and current loading, and the general 
northerly movement of sediments in the overall area, including the Dumping Site.  For further 
details see Section 5.3.   

 
 Nature of Seabed Habitats 8.4

 The benthic ecology survey completed by the Aquatic Services Unit in June 2011 identified the 8.4.1
predominant biotope on Arklow Bank and the areas to the south and west of the bank as 
IGS.Mob – sparse fauna in infralittoral mobile clean sand.  Habitat of this nature is characterised 
by sparse infauna, opportunistic amphipods, such as sandeel Ammodytes spp. and epifauna such 
as Asterias rubens.  For further details see Section 5.5.  

 
 Current, Flow and Tidal Regime 8.5

 Breaking waves and strong currents contribute to an energetic environment at Arklow Bank.  The 8.5.1
spring tidal amplitude in the area is between approximately 0.5 m to 1 m.  Storm surges can 
increase surface elevation up to 1.0 m for a 1 in 50 year event.  The highest mean water level for 
Arklow Bank with a return period of 50 years has been calculated as 3.51 m above LAT.  
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 Due to the position of Arklow Bank in the Irish Sea the area receives considerable protection from 8.5.2

the Irish mainland to the west, which limits the wave energy reaching the site.  Significant Wave 
Heights were calculated by the 2001 EIA to be approximately 8 m to 9 m, suggesting that a large 
proportion of waves break when reaching the Bank due to the shallow nature of the water. 

 
 Arklow Bank is subject to strong tidal currents with evidence of sand transport in an overall 8.5.3

northerly direction to the landward side of the bank and southerly to the seaward side of the 
bank.  The 2001 EIA study observed currents to predominantly move in directions from east to 
west to west-southwest to east-northeast.  Currents of up to 2 m/s were also measured across 
the Bank during the study.  Flow velocities up to 2 m/s were recorded in directions ranging from 
east to west to west-southwest to east-northeast; measurements were carried out as part of an 
EU funded research project.  This flow velocity is confirmed by a study completed by Sustainable 
Energy Ireland assessing potential tidal and current energy resources in Ireland6 

 
 
 
 

                                                
6 Sustainable Energy Authority of Ireland (2004) Tidal & Current Energy Resources in Ireland 
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 E.2(II) LOCATION OF THE DUMPING SITE 9.

 A set of co-ordinates in latitude and longitude for the proposed Dumping Site is provided below in 9.0.1
Table 9.1.  

Table 9.1  Co-ordinates of the proposed dumping site.  

Ref 
WGS84 

Latitude Longitude 

A 52.7966 -5.94441 

B 52.80224 -5.94366 

C 52.81121 -5.94196 

D 52.81113 -5.94052 

E 52.80219 -5.94233 

F 52.79651 -5.94319 

G 52.79206 -5.94474 

H 52.78484 -5.94624 

I 52.77080 -5.95085 

J 52.77100 -5.95246 

K 52.78494 -5.94759 

L 52.79216 -5.94600 

 
 ESRI Shape files of the proposed dumping site have been provided to the Environmental 9.0.2

Protection Agency along with the application form and this report.   
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 E.3 DETAILS OF THE DUMPING OPERATION 10.

 The Dumping at Sea Permit application form sets out the criteria which must be considered to 10.0.1
allow the EPA to make a decision on whether to grant or refuse an application.  The required 
information regarding the details of the dumping operation is sub-divided into the following 
headings and this chapter provides information to fulfil those requirements.  

 
i. Date of commencement and duration of the dumping operations;  
ii. Name and address of operator contracted to carry out the dumping at sea (if known);  
iii. Location and method of dumping; and 
iv. Total quantities (in tonnes (wet weight) and cubic meters) to be dumped per 

day/week/month.   
 

 Date of Commencement and Duration of the Dumping Operations 10.1

 The date of commencement of the seabed levelling works cannot be determined until the EPA 10.1.1
have determined the Dumping at Sea Permit application which is being made by the client and 
which this report supports.  

 
 Assuming that a Dumping at Sea Permit is granted, the date of commencement and anticipated 10.1.2

duration of the seabed levelling works will be provided to the EPA at least one week prior to any 
seabed levelling campaign being undertaken.   

 
 Name and Address of Operator Contracted to Carry Out the Dumping at Sea (If Known) 10.2

 The operator who will be contracted to carry out the proposed seabed levelling is currently 10.2.1
unknown.  Details of the operator will be issued to the EPA at least one week prior to any seabed 
levelling campaign being undertaken.   

 
 Location and Method of Dumping 10.3

 The location of the proposed dumping site is provided in Chapter 9.  10.3.1
 

 It is proposed by the client that seabed levelling is permitted within the dumping site.  This 10.3.2
involves the use of a plough, approximately 11 m in width, which is towed behind a vessel.  

 
 The plough is considered to be an effective method for the removal of areas of higher seabed 10.3.3

level, with layers of sediment being removed at each pass until the desired depth is achieved.  
The contents of the plough would be released once the water depth increases to a depth greater 
than the plough depth within the dumping site.  It should be noted that material will also be 
suspended and transported by natural hydrodynamic processes while the plough is in operation.  

 
 For plough control, the depth of seabed will be monitored at all times, utilising both the onboard 10.3.4

echo sounder and dredge master system, with adjustments made accordingly to the ploughing 
operation.  This will ensure that the desired depth is achieved as quickly and efficiently as 
possible.  

 
 It is anticipated that seabed levelling works will be undertaken during daylight hours only, given 10.3.5

that the works are being carried out within 15 m to 20 m of the turbines and associated 
infrastructure.  It is also anticipated that works will be undertaken on all states of the tide.   

 
 A full method statement will be provided to the EPA at least one week prior to a seabed levelling 10.3.6

campaign being undertaken.   
 

 Total Quantities to be Dumped per Day/Week/Month 10.4

 The initial seabed levelling campaign is proposed to be undertaken in the vicinity of Turbines 3 10.4.1
and 4.  This area has had a significant accumulation of sediment in previous years, which 
currently compromises the safe access to the turbines by maintenance vessels during particular 
states of the tide.   
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 GIS analysis has determined that approximately 10,500 wet tonnes (5,500 m3) of material will be 10.4.2

levelled during the initial seabed levelling campaign in the vicinity of Turbines 3 and 4 to relocate 
sediment that has accumulated above 2.5 m CD Arklow.   

 
 It is estimated that the duration for this initial campaign will be complete in a timescales of 10.4.3

weeks, although this is weather dependent.   
 

 At the present time it is not possible to determine the quantities of sediment to be levelled over 10.4.4
the eight year term of the Dumping at Sea Permit being applied for.  Monitoring will ensure that 
the total quantity of sediment being applied (99,999 wet tonnes) for will not be exceeded by 
future campaigns during this eight year licence term.   
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 F.1 ASSESSMENT OF IMPACT ON THE ENVIRONMENT 11.

 The First Schedule of the Dumping at Sea Act 1996 sets out the information which must be 11.0.1
provided in order to assess the potential impacts of the operations on the receiving environment.  
This allows the EPA to make a decision on whether to grant or refuse an application.  The First 
Schedule is further sub-divided into the following headings and this chapter provides information 
to fulfil the remaining requirements of (ii) and (iii).   
 
i. Characteristics and composition of the substance or material;  
ii. Characteristics of the dumping site and method of deposit; and 
iii. General considerations and conditions.   

 
 The requirements of (i) and remaining requirements of (ii) and (iii) are responded to in Chapters 11.0.2

5, 6, 8 and 10.   
 

 This chapter also includes a Screening for Appropriate Assessment to assess whether the 11.0.3
proposed plough dredging, either individually or in combination with other plans or projects, is 
likely to have a significant effect on a European Site.  The Screening for Appropriate Assessment 
can be found in Section 11.7 and Appendix 9.   

 
 An assessment of the impact on the receiving environment is also included which details how the 11.0.4

plough dredging will comply with, or not result in the contravention of the Water Framework 
Directive (2000/60/EC); the Marine Strategy Framework Directive (2008/56/EC) and the Priority 
Substances Directive (2008/105/EC).  This assessment is provided in Section 11.3.   

 
 Potential Effects of Seabed Levelling 11.1

 The purpose of this section is to identify and assess the potential source-pathway-receptor links 11.1.1
that may be present and which may give rise to impacts on the environment.  This assists the 
process of understanding how the physical effects of the proposed seabed levelling, i.e. 
mobilisation of the seabed sediments, potentially alter sensitive receptors.  Pathways of exposure 
linking physical effects to the potentially sensitive receptors are also identified. 

 
 The potential environmental impact of these effects is discussed in Section 11.5 of this report.  11.1.2

 
 The potential effects on the environment of seabed levelling that are relevant to the seabed 11.1.3

levelling proposed are identified as:  
 

i. Seabed disturbance; 
ii. Release of sediment in a suspended sediment plume;  
iii. Vessel presence; and 
iv. Noise and vibration.  

   
 The potential environmental effects are discussed in the following sections; however, the 11.1.4

assessment of the scale of these potential effects is addressed in Section 11.4 of this 
assessment.  

 
Seabed Disturbance 

 
 The physical disturbance of the seabed, as a result of seabed levelling, has the potential to 11.1.5

directly affect the biota that use this habitat, as well as other materials within the removed 
strata, such as any archaeological remains which may be present.  In terms of biota, disturbance 
of seabed has a direct adverse effect on the benthic communities present within the area 
affected, predominantly resulting in the removal of both infauna and epifauna in the area 
impacted by proposed seabed levelling.  The potential impacts on benthic communities will also 
have secondary adverse impacts on species which prey on benthic invertebrates further up the 
food chain.   
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 Changes in bathymetry as a result of sediment disturbance may not only be confined to within 11.1.6
the seabed levelling area.  There is potential for bedforms associated to occur outside the seabed 
levelling area, which may have a slight bathymetric relief.  Changing the bathymetry will 
potentially also have a local impact on hydrodynamics and sediment flux7.   

 
 In water depths which are less than four times the wavelength, the seabed exerts an influence 11.1.7

over the wave characteristics.  The exact relationship between variables is complex and these 
alter with changing water depths.  However, in simple terms the wave height increases as water 
becomes shallower while length and wave form velocity decrease7.  As a general rule, localised 
lowering of the seabed as a result of seabed levelling will result in a decrease in wave height and 
increases in both wavelength and velocity, in areas where the seabed exerts an influence over 
the wave characteristics.  Although changes in tidal currents can occur as a result of changes in 
seabed levels, these changes are typically very modest and produce small changes in tidal 
currents, in the order of a few centimetre per second during peak ebb and flood flows.   

 
 Changes in wave induced currents and tidal flows can also effect the rates and direction of 11.1.8

sediment transport.  Where increases in current speeds occur, sediment flux is also likely to 
increase, whereas decreases in current speeds can cause decreases in sediment flux.  These 
changes in flux may lead to potential changes in erosion and deposition.   

 
 Changes in sediment flux are also controlled by the characteristics of the seabed sediments (see 11.1.9

Chapter 5 for details on the seabed sediments in the vicinity of the proposed seabed levelling 
area).  In areas of finer grained sediment or areas of higher sediment availability, sediment flux 
is more likely to be affected.  Sediment flux is anticipated to be highly localised to the seabed 
levelling area.   

 
 The proposed seabed levelling within the Arklow Bank Wind Park will disturb the surface layers of 11.1.10

the seabed, and sediment below it, through the seabed levelling process.  The initial seabed 
levelling campaign will take place in an area of ~8 ha to the east of Turbines 3 and 4.  It is 
estimated that areas of sediment accumulation above 2.5 m Chart Datum (Arklow) will be 
removed to facilitate the safe navigation of maintenance vessels to these turbines.   

 
 The proposed seabed levelling will redistribute the sediment and any biota contained therein in 11.1.11

areas of sediment above -2.5 m Chart Datum (Arklow).  It is acknowledged that a proportion of 
the biota may be damaged by this process although due to the high tidal currents and sediment 
transport regime it is likely that the biota will be adapted to sediment inundation.   

 
 The proposal will alter the seabed bathymetry within the area where the seabed levelling is 11.1.12

undertaken.  The extent of changes to seabed bathymetry beyond this area is unknown; 
however, it is likely that these will be undetectable within the bedforms that are present on the 
Bank itself and the wider seabed area. 

 
 Changes to wave induced, tidal currents and sediment flux as a result of the proposed seabed 11.1.13

levelling is considered insignificant in the surrounding environment.  This is in the context of the 
strong tidal currents and wave induced currents already produced by the bathymetry of the wider 
Bank and the relatively small areas of seabed that will be impacted by the seabed levelling as a 
result of the initial and subsequent campaigns.   

 
Suspended Sediment Plume 

 
 The action of seabed levelling will lead to the production of a suspended sediment plume in the 11.1.14

water column, from the disturbance of the seabed and also from the plough itself.  The spatial 
extent of the plume depends on the particle size; velocity of discharge; and the local 
hydrodynamic environment (see Section 11.2 for an overview of the anticipated maximum extent 
of the suspended sediment plume).  The potential impact of the plume will also depend on the 
natural background conditions, for example, where habitats are subject to natural disturbance, 

                                                
7  EMU Limited (2012) Anglian Marine Aggregates Regional Environmental Assessment, Volume 1 and 2.  Report for the Anglian 

Offshore Dredging Association  
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such as Arklow Bank, plume impacts are considered to be minimised relative to areas that are 
considered otherwise stable.   

 
 Elevated concentrations of particulate suspended sediment and its associated deposition on 11.1.15

settling, increased turbidity of the water and the potential dispersion of contaminants may affect 
different functional levels of the ecosystem.  The potential effects may include, changes in 
primary production filter feeding in surrounding benthic communities, temporary changes in 
migrations and/or movement of fish, survival of pelagic egg and larvae of fish and forage 
opportunities for visual predators, such as fish, seabirds and mammals7.  

 
 The dispersion of the suspended sediment in the wider environment by natural hydrodynamic 11.1.16

processes can potentially alter the nature of the bed sediments locally, which could alter the 
benthic communities where these changes occur.   
 

Vessel Presence 

 
 The presence of the vessel can potentially lead to conflicts with other users of the sea.  Potential 11.1.17

impacts could occur between the seabed levelling activity and recreational yachting and fishing, 
for instance.  Key to mitigating the effects is to utilise an effective mechanism for liaison with 
those potentially impacted by the proposed seabed levelling.  Noise and vibration effects of the 
vessel, and the action of the plough on the seabed, are discussed below. 

 
Noise and Vibration 

 
 There are a number of different processes that can contribute to the noise and vibration 11.1.18

generated by the seabed levelling vessel:  
 

i. Collection noise – noise generated by the collection of sediment in the plough and movement 
of the plough across the seabed; and  

ii. Ship noise – the noise associated with the propeller, engine and thrusters of the vessel.  
 

 The noise generated by vessels operating at low speed is predominantly low frequency (below 11.1.19
1 kHz), whilst the movement of the plough through the seabed generates noise of  higher 
frequency than those generated by the ship engine and propeller.  Furthermore, the re-
suspension of sand generates lower sound levels than that of gravels7.   

 
 The low frequency noise would potentially affect marine species sensitive to this frequency of 11.1.20

sound.  Hearing specialists, such as herring, and generalists that are relatively sensitive to 
sound, such as cod, would potentially be affected more than generalists with relatively poor 
hearing, such as dab or sole.  The exception being the harbour porpoise is known to have 
relatively high sensitivity to most frequencies and both harbour and grey seals also have 
relatively good underwater hearing at frequencies below 1 kHz.  

 
 It is poorly understood how seabed vibrations affect bottom dwelling fish and additionally, little is 11.1.21

known about the hearing capabilities of sharks, rays and skates and invertebrates.   
 

 Suspended Sediment Plume 11.2

 The action of seabed levelling will lead to the production of a suspended sediment plume in the 11.2.1
water column, from the disturbance of the plough passing through the upper layers of sediment.  
The spatial extent of the plume depends upon the particle size of the sediment being suspended, 
the release location in the water column and the local hydrodynamic environment.  

 
 The scale of the suspended sediment plume provides an estimation of the area potentially 11.2.2

impacted during seabed levelling.  It should be noted that the methodology for the calculation of 
the suspended sediment plume is based on the following assumptions: 
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i. The estimated sediment deposition rate is based on the median particle size derived from 
particle size analysis of sediment samples collected from Arklow Bank between 2004 and 
2011, as this is assumed to represent the most common particle size present; 

ii. Settlement time of a suspended particle is based on the assumption that the particle is 
settling from the average sea depth from sea surface to seabed within the seabed levelling 
area; and 

iii. The tidal flow rates utilised are the maximum flow rates measured on site and thus represent 
the worst case scenario.   
 

Seabed Levelling Sediment Dispersion Analysis 

 
 Particle size analysis (PSA) was completed between 2004 and 2011 on samples removed from  a 11.2.3

single sampling location on Arklow Bank (sample location D16 – see Chapter 5).  The proportion 
of each sediment fraction size was determined for each sample collected and the PSA distribution 
for the survey years were combined to produce an overall mean PSA distribution (Figure 11.1).  

 
 Utilising the distribution graph the median particulate size (D50 – 50% passing) was calculated by 11.2.4

intersecting the mean PSA distribution line at 50% passing to determine the particle size on the x 
axis (Figure 11.1); median particle size was calculated to be 0.160 mm.  

 
 The median particle size was then used to calculate the settling velocity of the particle in the 11.2.5

plume using the sediment settling velocity curve given in Figure 11.2.  The grain size is 
correlated with the settling velocity along the x axis, where a particle of median size of 0.160 mm 
was estimated to have a settling velocity of 20 mm/s.   

 

 

Figure 11.1  Arklow Bank particle size distribution between 2004 and 2011 and the mean distribution for 
this time period.  
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Figure 11.2  Sediment settling velocity curve.  

 
 Based on the estimated settling velocity, the length of time taken for a median particle of 11.2.6

0.160 mm to settle on the seabed was determined based on the average depth of the seabed 
levelling area. The average depth of the area undergoing seabed levelling was calculated using 
the results of the bathymetric survey undertaken in April 20158.  The average depth of the 
seabed levelling area is 3.24 m.  Therefore, settlement time for a median particle is calculated to 
be 162 seconds.  

 
 It should be acknowledged that this settlement time represents the worst case scenario, as the 11.2.7

average depth from the sea surface to seabed across the seabed levelling area has been 
considered in the settlement time.  In reality, the majority of the sediment re-suspended into the 
water column through the process of seabed levelling is much closer to the seabed.  Therefore 
the particles are likely to settle to the seabed faster, meaning a smaller sediment plume will be 
produced. 

 
 Based on the sediment settlement time of 162 seconds and local tidal flows it is possible to 11.2.8

calculate the maximum theoretical extent of the sediment plume.  The magnitude of tidal flow 
velocities across Arklow Bank were recorded during the 2001 EIA for the Wind Park9.  Flow 
velocities up to 2 m/s were recorded in directions ranging from east to west to west-southwest to 
east-northeast; measurements were carried out as part of an EU funded research project.  This 
flow velocity is confirmed by a study completed by Sustainable Energy Ireland assessing potential 
tidal and current energy resources in Ireland10 (Figure 11.3).  

 
 A tidal flow of 2 m/s represents the maximum recorded flows anticipated on Arklow Bank during 11.2.9

spring tides and as such it presents the worst case distance that the sediment particles will travel 
under the influence of the tide whilst settling though the water column to the seabed.  Tidal flow 
during neap tides will be lower and consequently the extent of the sediment plume will be smaller 
during these periods.  

 

                                                
8 Island Maritime and Island Shipping (2015) Arklow Bank Wind Farm Project. Monitoring Survey April 2015.  
9 EIA Arklow Bank Wind Park (2001) Appendix 10 – Effect of Wind Farm Structures on the Arklow Bank – Murphy Dollard Report 
10 Sustainable Energy Authority of Ireland (2004) Tidal & Current Energy Resources in Ireland 
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Figure 11.3  Recorded peak flow velocities (m/s) on Arklow and Codling Banks.  

 
 Based on the recorded flow velocities and the settlement time for a median size particle it has 11.2.10

been calculated that the maximum extent of the sediment plume as a result of the proposed 
seabed levelling would be 324 m.  This estimate represents the worst case scenario, the release 
of sediment into the water column is anticipated to be closer to the seabed and reduced tidal flow 
velocities are also expected, meaning a smaller sediment plume is likely to be generated as a 
result of seabed levelling.  Figure 11.4 provides a visual representation of the predicted 
maximum extent of the sediment plume that could arise as a result of seabed levelling. 

 
 For comparison, particles of 0.063 mm (which make up 1.72% of the average sediment sample) 11.2.11

are anticipated to have a settling velocity of 7 mm/s.  The settlement time is therefore calculated 
to be 462 seconds.  In this time, the particle of 0.063 mm would travel approximately 925 m 
from the location of the seabed levelling.  Whilst it is acknowledged that this is further than the 
distance calculated for the mean particle size, only an average 1.72% of sediment makes up this 
sediment fraction.  

 
 Environmental Baseline 11.3

Physical Environment 

 
 Arklow Bank is described in the 2001 EIA21 as being located around 13 km to the east of Arklow, 11.3.1

County Wicklow.  The Bank is stated as being approximately 25 km long and orientated roughly 
north-south.  On the Bank, water depths are stated to generally vary between 2 m and 25 m, 
however, areas of less than 1 m are also observed.  West of Arklow Bank the water depths vary 
between 25 m and 35 m, whereas to the east, water depths vary between 60 m and 100 m.  

 
 The seabed of Arklow Bank is dominated by sand and gravel with mobile surface sediments.  The 11.3.2

Bank is subject to very strong currents with evidence of sand transport northwards on the 
landward side of the Bank and southwards on the seaward side.  Breaking waves are often 
present on parts of the Bank, even during low swell conditions.   

 
 The substratum ranged from sandy shell to gravel to the west, north and south of the Bank to 11.3.3

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 to fine sand at the 
southern. 

 
Biological Environment 

 
Designations and Areas of Biological Importance 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 08-12-2016:12:33:36



 
DUMPING AT SEA PERMIT APPLICATION SUPPORTING INFORMATION  
 
 
 

  

25

 
Sites of Conservation Interest 

 
 With the exception of the urban centres of Wicklow and Arklow, the entire coastline of the county 11.3.4

is classified as an Area of Outstanding Natural Beauty; the width of this zone varies between 
approximately 1 km and 2 km from the coast.  

 
 The site is not a designated Special Area of Conservation (SAC), Special Protection Area (SPA), or 11.3.5

a proposed Natural Heritage Area (pNHA).  SACs and SPAs have been identified in the wider 
region and are detailed below including approximate distances from Arklow Bank.  Further detail 
about designated sites can be found in Appendix 9. Of particular note is Wicklow Reef SAC and 
Blackwater Banks SAC, marine designated sites situated 17 km to the north and 31 km to the 
south of Arklow Bank respectively (Figure 11.5).  

 
i. Wicklow Reef SAC (17 km); 
ii. Blackwater Banks SAC (31 km); 
iii. Magherabeg Dunes SAC (13.5 km);  
iv. Buckroney-Brittas Dunes and Fen SAC (10 km);  
v. Kilpatrick Sandhills SAC (13 km); 
vi. Wicklow Head SPA (17 km); and 
vii. Cahore Marshes SPA (29.5 km). 

 
 Seven pNHAs are currently proposed for terrestrial locations near Arklow Bank (Figure 11.5), 11.3.6

location and distance from Arklow Bank is outlined below. 
 

i. Buckroney-Brittas Dunes and Fen (10 km); 
ii. Kilpatrick Sandhills (13 km); 
iii. Arklow Rock-Askintinny (12.5 km); 
iv. Arklow Sand Dunes (12 km); 
v. Avoca River Valley (16 km); 
vi. Kilgorrman River Marsh (17 km); and 
vii. Arklow Town Marsh (13.5km).  

 
Bathing Water Directive 

 
 The Bathing Water Directive (76/160/EEC) was transposed into Irish law in 2008 by the Bathing 11.3.7

Water Quality Regulations.  The objectives of these Regulations are to improve the protection of 
bather’s health and to introduce stricter standards for water quality and a new method of 
assessment.   

 
 The closest bathing water to the proposed seabed levelling is Clogga Beach, which is located 11.3.8

approximately 4 km south of Arklow (approximately 13 km from the proposed seabed levelling 
area).  This bathing water has shown Excellent water quality status for 2015, as per the previous 
2014 status using the new criteria11.  

 
 Given the distance between the theoretical extent of the plume generated by plough dredging 11.3.9

within the proposed seabed levelling area and the location of the closest designated bathing 
water, no impact is anticipated.  

 
Water Framework Directive, including Priority Substances Directive 

 
 The Water Framework Directive (2000/60/EC) has been transposed into Irish law by means of 11.3.10

the following Regulations:  
 

i. European Communities (Water Policy) Regulations 2003; 
ii. European Communities Environmental Objectives (Surface Waters) Regulations 2009;  

                                                
11 http://splash.epa.ie/files/profile/BWPR00358_2016_01_profile.pdf 
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iii. European Communities Environmental Objectives (Groundwater) Regulations 2010; 
iv. European Communities (Good Agricultural Practice for Protection of Waters) Regulations 

2010; 
v. European Communities (Technical Specifications for the Chemical Analysis and Monitoring of 

Water Status) Regulations 2011; and  
vi. European Union (Water Policy) Regulations 2014.  

 
 The Eastern River Basin Management Plan12 includes the area of coastline from north of Dublin to 11.3.11

south of Arklow and extends up to one nautical miles offshore of the mean low water mark.  As 
part of the Water Framework Directive, a European “priority list” of substances posing a threat to 
or via the aquatic environment was established, with the aim of reducing or eliminating pollution 
in surface water by the pollutants on the list.  

 
 Given the distance between the proposed seabed levelling area, the theoretical extent of the 11.3.12

plume generated and the area of coastal waters covered by the Water Framework Directive and 
the Priority Substances Framework, no impact is anticipated.  

 
Marine Strategy Framework Directive 

 
 The Marine Strategy Framework Directive (MSFD) aims to achieve “Good Environmental Status” 11.3.13

(GES) of marine waters by 2020.  It requires the application of an ecosystem based approach to 
the management of human activities, enabling the sustainable use of marine goods and services.  
In Ireland, the Department of Environment, Community and Local Government is the lead body 
for the implementation of the MSFD.   

 
 An initial assessment was undertaken in 2013 that describes the status of Ireland’s marine 11.3.14

environment, which also established a comprehensive set of environmental targets and 
associated indicators for the marine waters.  Furthermore, Ireland’s Marine Atlas was developed 
to assist the implementation of the MSFD in 2014.  The environmental targets relevant to the 
proposed plough dredging and resulting seabed levelling are described below, along with any 
recommendations.   

 
 The introduction of non-indigenous species that become established and cause unpredictable and 11.3.15

irreversible changes to marine ecosystems through predation or competition with indigenous 
species, or by the modification of habitats and changes to food webs.  The Initial Assessment 
states that “Good status is achieved when the risks and pathways facilitated by the introduction 

and spread of non-indigenous species as a result of human activity is significantly reduced by 

way of appropriate measures”.   
 

 Shipping (both commercial and recreational) and aquaculture are reported to be the main 11.3.16
sources of non-indigenous species into Irish waters.  To reduce the potential for introduction of 
non-indigenous species into the marine environment, it is recommeneded that where possible 
local vessels are used to undertake the plough dredging.  

 
 The Initial Assessment states that “Human activities introducing load, low and mid-frequency 11.3.17

impulsive sound into the marine environment or that continuous low frequency sound inputs do 

not pose a significant risk to marine life should be managed to the extent that no significant long 

terms adverse effects are incurred at a population level, or specifically to vulnerable and 

threatened species and key functional groups”.  The Initial Assessment considered that vessel 
movements were a major source of underwater sounds, as well as non-renewable energy 
acivities and coastal infrastructure activities.  The Initial Assessment does not establish any 
harmful sound thresholds for vessel movements because there is difficulty in identifying 
discernible impacts.   

 
 Additional vessel movements will occur as a result of the plough dredging, however, these are 11.3.18

within an area where maintenance vessels for the turbines regularly occur.  Any noise sensitive 

                                                
12 Eastern River Basin District: River Basin Management Plan 2009 – 2015. Available from: 

http://www.wfdireland.ie/docs/1_River%20Basin%20Management%20Plans%202009%20-

%202015/ERBD%20RBMP%202010/ERBD%20RBMP%206%20July%202010.pdf  
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species are expected to move away from the vessel and the plough dredging.  No further 
mitigation is therefore proposed.   

 
 Taking account of the mitigation proposed, along with the scale of the proposed plough dredging, 11.3.19

it is anticipated that there are no significant effects on the environmental targets that would 
result in contravention of the MSFD.  

 
Fisheries 

 
 Spawning and nursery areas have been reviewed to determine the species that utilise the vicinity 11.3.20

of Arklow Bank.  The distribution and spatial extent of both nursery and spawning grounds has 
been mapped by Ellis et al. (2012)13 and are presented in Figure 11.6. 

 
 It is worth noting that the spawning and nursery areas for many species are not fixed, with fish 11.3.21

responding to environmental change e.g. water temperature and availability of food.  Indeed, not 
all available areas will be used in any one year, their use depending on the size of the spawning 
stock.  The boundaries presented in Figure 11.6 should not, therefore, be seen as fixed barriers 
but only indicative of likely distribution.   

 
 Spawning grounds are not recorded within the vicinity of Arklow Bank for the key commercial 11.3.22

species; however, low intensity spawning grounds are located 21 km north for the following 
species:  

 
i. Cod; 
ii. Sandeel; 
iii. Whiting;  
iv. Plaice; 
v. Sole; 
vi. Ling; and  
vii. Mackerel.  

 
 Low intensity nursery grounds, however, are located over Arklow Bank for species such as cod, 11.3.23

anglerfish, tope shark, spotted ray and whiting.  The area available to these species as a nursery 
ground is not exclusively the Bank and areas of high intensity nursery ground are located more 
than 20 km, either north or south of the Bank.   

 
 A number of migratory fish are also known to utilise the rivers and the coastal waters of the east 11.3.24

coast of Ireland and hence have the potential to migrate through the general area of the Bank.  
These species include Atlantic salmon (Salmo salar), trout (Salmo trutta), European eel (Anguilla 

anguilla), sea lamprey (Petromyzon marinus), European sturgeon (Acipenser sturio), twaite shad 
(Alosa fallax) and allis shad (Alosa alosa).   

 
 Basking sharks are also known to utilise the waters of the Irish Sea, although little is known 11.3.25

about their distribution, population size or biology.  A concentration of sightings is evident off the 
east, southwest and northern coasts of Ireland between April and November (peaking in June).  
Sightings data collected by the Marine Conservation Society14 (Figure 11.7) suggests that the 
waters in the vicinity of Arklow Bank are not a hotspot for sightings or activity.  It should be 
noted that this does not exclude basking sharks from transiting through these waters.   

 

                                                
13 Ellis, J. R., Milligan, S. P., Readdy, L., Taylor, N., Brown, N. J. (2012) Spawning and nursery grounds of selected fish species in 

UK waters. Technical report 147. Cefas.   
14 Available from http://www.mcsuk.org/downloads/wildlife/basking_sharks/shark%20density%2087%2005%20frampton.pdf.  
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Figure 11.7  Recording sighting of basking shark.   
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Marine Benthos 
 

 Surveys were undertaken in summer and autumn 2000 and spring 2001 for benthic flora and 11.3.26
fauna, fish, zooplankton and phytoplankton as well as temperature and salinity profiles.  Species 
diversity and abundance was highest in areas of sandy shell and gravels with cobbles, occurring 
to the northwest and southwest of the Bank.  

 
 Species richness was highest in the northwest where the reef building polychaete, Sabellaria 11.3.27

alveolata was recorded.  Although no statutory designation is assigned to these species, 
Sabellaria sp reef communities are considered very important and are listed in Annex 1 of the EU 
Habitats Directive (Code 1170: Reefs).  They play an important role in stabilising sediments, in 
addition to improving species diversity and community stability15. The distribution of Sabellaria sp 
from 2006 to 2011 is shown in Figure 11.8. Sabellaria sp have been recorded at sites 
approximately 2.5 km east and 8 km north of Arklow Bank and not within the proposed seabed 
levelling area. The distribution of Sabellaria reef communities throughout the survey area is 
patchy, which is reflected in the sporadic identification of reef communities at various sampling 
locations over the years. 

 
 Very few species were recorded from sampling sites on the Bank itself although the species 11.3.28

included hydroids, bryozoans, hermit crab and the occasional sandeel.  All species recorded were 
considered to be commonly found on the east coast of Ireland.  Further surveys undertaken 
between 2004 and 2011 confirmed little variation at community level to that previously 
identified.  

 
Birds  

 
 Bird surveys have been undertaken twice per month between July and September 2000, and 11.3.29

once per month between October 2000 and February 2001.  All surveys were completed using 
the approved JNCC survey method for seabirds. 

  
 The surveys noted that Arklow Bank was more important than the surrounding sea area, 11.3.30

although significantly less important than other areas such as intertidal habitats of Dublin Bay.  
The surveys were focussed on the most important species in the vicinity of Arklow Bank, which 
included: 

 
i. Red throated diver (Gavia stellate); 
ii. Fulmar (Flumarus glacialis); 
iii. Manx shearwater (Puffinus puffinus); 
iv. Gannet (Sula bassana); 
v. Little gull (Larus minutus); 
vi. Common gull (Larus canus); 
vii. Kittiwake (Rissa tridactyla); 
viii. Common tern (Sterna hirundo); 
ix. Arctic tern (Sterna paradisaea); 
x. Guillemot (Uria aalge); and 
xi. Razorbill (Alca torda). 

 
 In total the survey recorded 29 species of birds, with the most numerous being the guillemot and 11.3.31

kittiwake, which are both considered typical of the Irish coastline. Lower numbers of common 
scoter were recorded which is concurrent with the JNCC observations for the study area16. Both 
the roseate tern (Sterna dougallii) and the little tern (Sternula albifrons) were recorded during 
the surveys, which are listed on Annex I of the EU Birds Directive.  

 

                                                
15 Holt, T.J., Rees, E.I., Hawkins, S.J., Seed, R., 1998. Biogenic Reefs (volume IX). An overview of dynamic and sensitivity 

characteristics for conservation management of marine SACs. Scottish Association for Marine Sciences (UK Marine SACs Project), 

Oban, Scotland, UK 

16 Pollock C, Reid J, Webb A, Tasker M. 1997. The distribution of seabirds and cetaceans in the waters around Ireland. JNCC, 

Peterborough. 
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Marine Mammals and Reptiles 
 

 Surveys of marine mammals and reptiles were conducted at the same time as the bird survey 11.3.32
discussed in Section 11.3, using the approved JNCC survey method for marine mammals.  
Species recorded included the list below: 

 
i. Harbour porpoise (Phocoena phocoena); 
ii. Bottle-nosed dolphin (Tursiops truncates); 
iii. Risso's dolphin (Grampus griseus); 
iv. Grey seal (Halichoerus grypus);  
v. Harbour seal (Phoca vitulina); and 
vi. Leatherback turtle (Dermochelys coriacea). 

 
 All European cetacean species are listed on Annex IV of the EU Habitats Directive (92/43) as 11.3.33

species requiring strict protection.  Both the harbour porpoise and bottle-nosed dolphin are also 
listed on Annex II of the EU Habitats Directive.  Furthermore, both grey and harbour seals are 
listed in Annex IV of the EU Habitats Directive.  

 
 The site specific survey undertaken to inform the EIA recorded harbour porpoise as the most 11.3.34

regularly occurring species with the survey area.  Risso’s dolphin were also recorded, as were 
three individual seals (of two species) and a single leatherback turtle. 

 
Human Environment 

 
Cultural Heritage 

 
 The 2001 Arklow Windfarm EIA reported that approximately 300 vessels have known to have 11.3.35

been wrecked on or close to Arklow Bank between 1670 and 1945.  The chartered wrecks were 
reported in the vicinity of the Bank include a schooner which sunk in 1931; a barque which sunk 
in 1865 and a vessel of 946 tonnes which stranded in 1950.  The wreck of a submarine is also 
reported on Arklow Bank, although details surrounding the location of the wreck are unknown.  
The geophysical survey undertaken to support the EIA failed to locate any of these wrecks in 
their chartered positions.    

 
Commercial Fisheries 

 
 The main fishery reported by the 2001 EIA in the Arklow Bank area was common whelk 11.3.36

(Buccinum undatum) and to a lesser extent blue mussel (Mytilus edulis).  The main area for 
whelks was close to shore, inshore of the Bank.  The area surrounding Arklow Bank is of 
importance since it is considered to be a prime area for the settlement of mussel larvae and seed 
beds, in particular the seabed between the shore and the Bank.  This area has provided suitable 
conditions and habitats for the formation of viable seed beds in the past and has the potential to 
produce new seed beds in the future.   

 
 The 2001 EIA also reported a mixed trawl fishery in deeper waters to the east of the Bank.  11.3.37

Dominant species include Atlantic cod (Gadus morhua), thornback ray (Raja clavata), cuckoo ray 
(Raja naevus), European plaice (Pleuronectes platessa), lesser-spotted dogfish (Scyliorhinus 

canicula), codling, turbot (Scophthalmus maximus), brill (Scophthalmus rhombus), monkfish 
(Lophius piscatorius) and squid.   

 
Non-Living Resources 

 
 The exploitation of offshore sand and gravel is well established in the UK and Europe; however, 11.3.38

these deposits are rarely exploited in Irish waters while terrestrial quarries remain viable.  
Codling Bank was dredged under licence in 1998/1999 for material to be used in coastal 
protection works in Bray, County Wicklow.  Many sandbanks and gravel deposits in the Irish Sea, 
between Wicklow and Wexford are mobile and form an integral part of the coastal system, 
therefore are less preferable as a resource for primary aggregate.  
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 Coal resources were reported in the 2001 Arklow Windfarm EIA to the north of Arklow Bank, in 11.3.39
the Kish Bank basin and off the coast of County Wexford.  The resource of County Wexford at 
that time was considered to be economically unviable due to its depth using current extraction 
methods.  Kish Bank reserves could potentially be viable using land-based conventional 
mechanised systems or gasification, although mining is considered unlikely in the short term.  No 
economical reserves of oil and gas were identified within the Irish Sea, however, a number of 
licenced blocks exist within the UK territorial waters. 

 
 At the time of publishing the 2001 Arklow Windfarm EIA, wave and tide power was emerging as a 11.3.40

new economically viable energy source.  Arklow Bank is generally considered unsuitable for wave 
energy devices due to its short fetch; however, there is acknowledgement of the potential for 
tidal energy devices due to high current velocities recorded across the bank.  At the present time, 
no sites for wave or tidal energy devices have been developed in the vicinity of Arklow Bank.  

 
 The locations of undersea cables have been reviewed in relation to Arklow Bank. There are no 11.3.41

new power cables in the vicinity, except those serving the Wind Park itself.  One operational 
undersea telecommunication cable exists offshore of Arklow Bank, beyond the 12 nautical mile 
limit17. 

 
 Potentially Sensitive Receptors 11.4

 The effects on potentially sensitive receptors as a result of the proposed seabed levelling have 11.4.1
been identified in the screening process. A number of potential receptors have been screened out 
of the assessment as described below in Table 11.1. 

Table 11.1  Potential receptors screened out  

Potential Sensitive 

Receptor 
Outline Reason for Screening Out of Further Assessment 

Bathing waters 

The closest designated Bathing Water is Clogga Beach, located 4 km south of 

Arklow and 13 km west of the proposed seabed levelling area.  Therefore the 

potential effects of the proposed seabed levelling are unlikely to interact with 

the designated bathing waters.  These receptors have been screened out of the 

assessment.  

Water Framework Directive 

(including Priority 

Substances Directive) 

The Eastern River Basin Management Plan extends up to 1 nm offshore of the 

mean low water mark.  Given the distance from the theoretical extent of the 

plume and the area of sea covered by the Water Framework Directive, this 

receptor has been screened out of further assessment.  

Cables and pipelines 

Other than the cables serving the Wind Park itself, there are no other cables or 

pipelines in the vicinity of Arklow Bank or within the 12 nm limit, therefore the 

potential effects of the proposed seabed levelling is unlikely to interact with the 

cables and pipelines receptors to generate a significant impact.  These 

receptors have been screened out of the assessment. 

Shipping and navigation 

Very limited shipping and navigation occurs in the vicinity of Arklow Bank, with 

the majority passing to the north or south rather than directly over the Bank.  

Therefore the potential effects of the proposed seabed levelling are unlikely to 

interact with shipping and navigational receptors to generate a significant 

impact.  These receptors have been screened out of the assessment. 

Recreational activities 

Very limited recreational activities occur offshore in the vicinity of Arklow Bank, 

with the majority being associated more closely with the coastline.  Therefore 

the potential effects of the proposed seabed levelling are unlikely to interact 

with recreational activities to generate a significant impact.  These receptors 

have been screened out of the assessment. 

Aviation 

No pathways exist between this potential receptor and the effects of the 

proposed seabed levelling therefore these have been screened out of the 

assessment.  

                                                
17 KIS-ORCA (2016). Offshore Renewable & Cable Awareness – Irish Sea Kingfisher Awareness Chart. Available at: 

http://www.kis-orca.eu/media/9304/2016%20Irish%20Sea_LRes.pdf – Accessed on: 04.02.16 
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Potential Sensitive 

Receptor 
Outline Reason for Screening Out of Further Assessment 

Air and climate 

No pathways exist between this potential receptor and the effects of the 

proposed seabed levelling therefore these have been screened out of the 

assessment. 

Archaeology 

No wrecks are recorded in the close vicinity of the proposed seabed levelling 

area.  Therefore the potential effects of the proposed seabed levelling are 

unlikely to interact with archaeological receptors to generate a significant 

impact.  These receptors have been screened out of the assessment. 

Common whelk commercial 

fisheries 

The common whelk fishery occurs inshore of Arklow Bank close to the 

coastline.  The suspended sediment plume is only anticipated to extend to a 

maximum of 324 m from the seabed levelling area; therefore the potential 

effects of the proposed seabed levelling are unlikely to generate a significant 

impact on the common whelk commercial fishery.  These receptors have been 

screened out of the assessment. 

Cod, sandeel, whiting, 

plaice, sole, ling and 

mackerel spawning grounds 

These spawning grounds occur a minimum of 21 km from Arklow Bank.  

Therefore the potential effects of the proposed seabed levelling are unlikely to 

interact with spawning grounds to generate a significant impact due to the 

limited dispersion of suspended sediment during seabed levelling.  These 

receptors have been screened out of the assessment. 

Thornback ray, ling, 

mackerel, herring, European 

hake and blue whiting 

nursery grounds 

The nursery grounds for ling, mackerel, European hake and blue whiting occur 

a minimum of 84 km from Arklow Bank, while the blue whiting nursery ground 

is approximately 30 km south of the Bank.  Therefore the potential effects of 

the proposed seabed levelling are unlikely to interact with nursery grounds to 

generate a significant impact.  The nursery ground for thornback ray occurs 

approximately 4.5 km to the southwest (direction of prevailing tidal currents) 

of Arklow Bank.  The potential effects of seabed levelling are unlikely to 

interact with these nursery grounds because the tidal currents influencing the 

behaviour of the suspended sediment plume are orientated northeast to 

southwest.   Therefore the effects of seabed levelling are unlikely to generate 

significant impacts.  These receptors have been screened out of the 

assessment. 

Migratory fish species, 

including basking sharks 

These species are highly transient and are, therefore, likely to avoid any area 

where a potential effect occurs (such as increased suspended sediment) and 

return to these areas once the effect has reverted to background levels.  

Therefore the potential effects of the proposed seabed levelling are unlikely to 

interact with migratory fish species, including basking sharks, to generate a 

significant impact.  These receptors have been screened out of the assessment. 

Sabellaria sp. Habitat 

Sabellaria sp have been recorded at sites approximately 2.5 km east and 8 km 

north of Arklow Bank and distribution of reef communities throughout the 

survey area is sporadic. The full extent of the suspended sediment plume is 

anticipated to be 324 m and therefore the potential effects of the proposed 

seabed levelling are unlikely to interact with Sabellaria sp. habitat to generate 

a significant impact. These receptors have been screened out of the 

assessment. 

Birds 

These species are highly transient and are, therefore, likely to avoid any area 

where a potential effect occurs (such as increased suspended sediment) and 

return to these areas once the effect has reverted to background levels.  

Therefore the potential effects of the proposed seabed levelling are unlikely to 

interact with bird species to generate a significant impact.  These receptors 

have been screened out of the assessment. 

Areas of conservation 

importance 

The closest area of nature conservation importance (Wicklow Reef SAC) occurs 

a minimum of 16.7 km from Arklow Bank.  Therefore the potential effects of 

the proposed seabed levelling are unlikely to interact with spawning grounds to 

generate a significant impact as the maximum extent of the sediment plume is 

anticipated to be only 324 m.  These receptors have been screened out of the 
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Potential Sensitive 

Receptor 
Outline Reason for Screening Out of Further Assessment 

assessment. 

Non-living resources 

While there is potential for these resources to exist within the vicinity of Arklow 

Bank, none are presently being exploited.  No pathways exist between this 

potential receptor and the effects of the proposed seabed levelling therefore 

these have been screened out of the assessment. 

Landscape and visual 

No pathways exist between this potential receptor and the effects of the 

proposed seabed levelling.  Therefore these have been screened out of the 

assessment. 

Electromagnetic effects 

No pathways exist between this potential receptor and the effects of the 

proposed seabed levelling therefore these have been screened out of the 

assessment. 

 
 The potential sensitive receptors screened into the assessment include: 11.4.2

 
i. Blue mussel seed beds; 
ii. Mixed trawl commercial fisheries; 
iii. Cod, anglerfish, tope shark, spotted ray and whiting nursery ground; 
iv. Benthic fauna and flora; and 
v. Marine mammals. 

 
 The following table assesses the potential for effects of the proposed seabed levelling on the 11.4.3

receptors screened in from the baseline review. The preliminary assessment of potential 
significant effects on sensitive receptors is provided in Table 11.2. 

Table 11.2 Potentially sensitive receptors and associated potential effects due to seabed levelling  

Potentially Sensitive Receptor 

Classification of Potential Effects of the Seabed Levelling 

Seabed 

Removal 

Release of Suspended 

Sediment Plume 

Vessel 

Presence 

Noise and 

Vibration 

Blue mussel seed beds � � - - 

Mixed trawl commercial fisheries � � � � 

Cod nursery grounds � � - � 

Anglerfish nursery grounds � � - � 

Tope shark nursery grounds � � - � 

Spotted ray nursery grounds � � - � 

Whiting nursery grounds � � - � 

Benthic flora and fauna � � - � 

Marine mammals - � � � 

 
 Potential Environmental Impact 11.5

 Through the data provided within the 2001 Arklow Windfarm EIA and subsequent studies carried 11.5.1
out in the vicinity of Arklow Bank, it is possible to assess the significance of potential impacts as 
a result of seabed levelling on sensitive receptors. Effects on sensitive receptors will vary 
depending on the nature of the receptor and the potential pathways by which they can be 
affected. 

 
Blue Mussel Seed Beds 
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 The area surrounding Arklow Bank is of importance as it is considered to be a prime area for 11.5.2

settlement of mussel larvae and seed beds; of particular relevance is the area between the shore 
and Arklow Bank.  This area has provided suitable conditions and habitats for the formation of 
viable seed beds in the past and has the potential to produce new seed beds in the future. 

 
 Indirect impacts are possible as a result of the release of a suspended sediment plume, which 11.5.3

may smother seed beds due to an increase in deposition of suspended material.  The position of 
mussel seed beds vary annually although the area between Arklow Bank and the shore is 
considered to be of importance for the settlement of mussel larvae and development of seed 
beds.   

 
 The proposed seabed levelling is occurring to the east of the Bank, and not directly within the 11.5.4

area highlighted as important for seed bed development.  Furthermore, the suspended sediment 
plume, which is expected to extend a maximum of 324 m from the seabed levelling based on a 
mean particle size of 0.160 mm, is not anticipated to overlap significantly with the area of 
importance for seed bed development.  Therefore the likelihood of causing a significant impact to 
mussel seed beds is expected to be limited as a result of the proposed seabed levelling. 

 

Mixed Trawl Commercial Fisheries 

 
 Local mixed trawl fisheries are focused on ray, skate, plaice and cod in deeper water.  Potential 11.5.5

impacts associated with fisheries relate to habitat removal caused by seabed levelling and the 
associated release of the suspended sediment plume, potentially leading to displacement of fish 
in the vicinity of the sediment plume area.  Noise and vibration caused by seabed levelling is also 
anticipated to impact upon fish species in the localised area, particularly noise specialists such as 
cod, which are relatively sensitive to sound.   

 
 Given the strong tidal currents and limited fauna and flora recorded on the Bank by benthic 11.5.6

surveys, it is unlikely that the Bank and seabed levelling area forms an important habitat for 
commercial fishery species.  Furthermore, mixed trawl commercial fishing takes place both to the 
west and east of Arklow Bank at a distance sufficient to not be impacted upon by the suspended 
sediment plume.  Fish species targeted by such operations are considered sufficiently mobile to 
move away from the area of seabed levelling so that they are not be impacted upon by the 
seabed levelling.  

 
 The potential impacts outlined are all temporary in nature and are anticipated to be short term (a 11.5.7

few weeks only each year).  It is expected that any commercial fish species disturbed during the 
process of seabed levelling are likely to return to the area once the activity has ceased.  
Therefore any impacts on commercial fishery species are not expected to be significant.   

 
Cod, Anglerfish, Tope Shark, Spotted Ray and Whiting Nursery Grounds 

 
 Nursery grounds are sites where juveniles occur at higher densities, have reduced rates of 11.5.8

predation and have faster growth rates than in other habitats18. Seabed levelling is anticipated to 
have a potential impact on the nursery grounds of the five species outlined, where seabed 
removal and the suspended sediment plume can potentially lead to a loss of habitat, preventing 
the development of juveniles.  Noise and vibration caused by seabed levelling can also potentially 
affect juveniles within the localised area, particularly noise sensitive species such as cod, 
potentially causing physiological stress. 

 
 Whilst the area in the immediate vicinity of seabed levelling is anticipated to be affected by the 11.5.9

proposed operations, nursery grounds for the five species that cover the seabed levelling area 
are designated as low intensity.  The footprint of seabed levelling and associated suspended 
sediment plume relative to the wider nursery grounds of these species is considered small, as the 
extent of the nursery grounds extends through the majority of the Irish Sea.  Any juvenile fish 
utilising the nursery ground are expected to temporarily avoid the area directly impacted by 

                                                
18 Ellis, J. R., Milligan, S. P., Readdy, L., Taylor, N., Brown, N. J. (2012) Spawning and nursery grounds of selected fish species in 

UK waters. Technical report 147. Cefas.   
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seabed levelling.  Therefore based on this intensity and small scale of the potentially impacted 
nursery ground area, only localised impacts are anticipated and are considered acceptable due to 
the widespread availability of nursery grounds in surrounding sea area. 

 
Benthic Flora and Fauna 

 
 Benthic flora and fauna are anticipated to be directly impacted by seabed levelling.  Habitat 11.5.10

removal will result in the loss of benthic communities within the levelling area including the 
removal of both infauna and epifauna.  Potential impacts on benthic communities will also have 
secondary impacts on species which prey upon benthic invertebrates further up the food chain.  

 
 The suspended sediment plume is also anticipated to potentially impact upon benthic 11.5.11

communities.  The potential effects may include, changes in primary production filter feeding in 
surrounding benthic communities which experience an increased level of sediment deposition.  
Seabed levelling could also potentially alter the nature of bed sediments, which could potentially 
alter the benthic communities where these changes occur.  

 
 Noise and vibrational impacts may affect benthic flora and fauna that is not removed during 11.5.12

seabed levelling, potentially causing physiological stress.  It is poorly known how seabed 
vibration affects bottom dwelling fish and additionally, little is known about the hearing 
capabilities of sharks, rays and skates and invertebrates. 

 
 The Arklow Bank area experiences very strong currents, sediment transport and breaking waves.  11.5.13

As a result benthic flora and fauna in the area are adapted to a relatively turbulent environment, 
where sediment inundation is a frequent occurrence.  Furthermore, limited diversity of benthic 
species have been recorded on the Bank during benthic surveys undertaken by the client and the 
species recorded appear to be stable over time, therefore likely to be adapted to sediment 
inundation.  It is anticipated that benthic flora and fauna have the capacity to recover from 
sediment deposition arising from seabed levelling and will not experience a significant impact. 

 
Marine Mammals 

 
 Potential impacts that may affect marine mammals as a result of seabed levelling are primarily 11.5.14

associated with the presence of vessels, noise and vibration associated with the levelling process 
and the subsequent suspended sediment plume. These potential impacts are covered in greater 
detail within the Marine Mammal Risk Assessment in Appendix 8.  

 
 Marine Mammal Risk Assessment 11.6

 The marine mammal risk assessment is provided in Appendix 8.  11.6.1
 

 Screening for Appropriate Assessment 11.7

 The screening for Appropriate Assessment is provided in Appendix 9.  11.7.1
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 G.1 MONITORING PROGRAMME 12.

 The requirements for monitoring were discussed at a pre-application meeting held with the EPA 12.0.1
on 18 November 2015.  At that meeting, it was discussed that pre and post seabed levelling 
surveys will be submitted to the EPA for their reference for each campaign undertaken within the 
period of the Dumping at Sea Permit.  This will allow adherence to the OSPAR Convention.   

 
 The survey area will include the area directly impacted by the seabed levelling and an area of 12.0.2

seabed extending 50 m in all directions surrounding it, wherever possible.  GIS analysis would be 
used to compare the pre and post seabed levelling survey results to determine the volume of 
sediment that has been mobilised under the Dumping at Sea Permit.   

 
 An annual “return letter” will also be provided to the EPA to confirm the amount of tonnage 12.0.3

available under the Dumping at Sea Permit taking into account all of the previous seabed 
levelling campaigns that have been undertaken by the client.  A forecast will also be made at that 
time, which outlines the need for seabed levelling campaigns to be undertaken in the next 12 
months, where possible.   

 
 The client also commits to providing the following information to the EPA at least one week prior 12.0.4

to the commencement of any seabed levelling campaign undertaken within the designated 
dumping site:  

 
i. Date of commencement of seabed levelling campaign;  
ii. Anticipated duration of the seabed levelling campaign;  
iii. Name and address of the operator who is commissioned to undertake the seabed levelling 

campaign; and 
iv. A full method statement for the seabed levelling campaign. 
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1.CORRESPONDANCE WITH THE DEPARTMENT OF ENVIRONMENT, 

COMMUNITIES AND LOCAL GOVERNMENT 
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From: Mee, Sarah (GE Capital)
To: Matt Royall; Kim Moore
Subject: FW: Arklow Offshore Wind Farm - seabed levelling
Date: 23 November 2015 14:07:01
Attachments: image001.jpg

ATT00001.txt
ATT00002.htm

Fyi…
 

From: Robert Hickey - (DECLG) [mailto:Robert.Hickey@environ.ie] 
Sent: 23 November 2015 14:06
To: Mee, Sarah (GE Capital)
Subject: RE: Arklow Offshore Wind Farm - seabed levelling
 
HI Sarah
 
I confirm that the Foreshore Section do not require an EIA as we will not be considering the
 licencing of the proposed works. 
 
Thanks
 
 
Rob
 

From: Mee, Sarah (GE Capital) [mailto:sarah.mee@ge.com] 
Sent: 23 November 2015 13:56
To: Robert Hickey - (DECLG)
Subject: RE: Arklow Offshore Wind Farm - seabed levelling
 
Hi Robert,
 
We had a pre-application meeting with the EPA last week regarding a Dumping at Sea (DaS)
 permit and are looking to get our application in prior to the end of the year.
 
Thank you for again for this clarification that a Foreshore licence or amendment to our current
 lease is not required for the proposed plough dredging works. Please may you also confirm that
 the Foreshore section do not require an EIA for the proposed works? This clarification would be
 helpful for the DaS application.
 
Kind regards,
Sarah
 
 

From: Robert Hickey - (DECLG) [mailto:Robert.Hickey@environ.ie] 
Sent: 28 September 2015 11:02
To: Mee, Sarah (GE Capital)
Subject: RE: Arklow Offshore Wind Farm - seabed levelling
 
Hi Sarah
 
It is our understanding of the legislation that only a Dumping at Sea (DAS) Permit is required for
 the proposed plough dredging works.
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**********************************************************************

Is faoi rún agus chun úsáide an té nó an aonán atá luaite leis, a sheoltar an ríomhphost seo agus aon comhad atá nasctha leis. Má bhfuair tú an ríomhphost seo trí earráid, déan teagmháil le bhainisteoir an chórais.



Deimhnítear leis an bhfo-nóta seo freisin go bhfuil an teachtaireacht ríomhphoist seo scuabtha le bogearraí frithvíorais chun víorais ríomhaire a aimsiú.



This email and any files transmitted with it are confidential and intended solely for the use of the individual or entity to whom they are addressed. If you have received this email in error please notify the system manager.
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Kind regards
 
Rob
 
 

From: Mee, Sarah (GE Capital) [mailto:sarah.mee@ge.com] 
Sent: 25 September 2015 16:02
To: Robert Hickey - (DECLG)
Subject: RE: Arklow Offshore Wind Farm - seabed levelling
 
Hi Rob,
 
Thank you very much for getting back to me. My initial discussions with the EPA outlined the
 same so will start on that application.
 
Is there a Foreshore licence or amendment to our current lease that needs to be made in
 addition?
 
Kind regards,
Sarah
 
 

From: Robert Hickey - (DECLG) [mailto:Robert.Hickey@environ.ie] 
Sent: 25 September 2015 15:40
To: Mee, Sarah (GE Capital)
Subject: FW: Arklow Offshore Wind Farm - seabed levelling
 
Hi Sarah
 
I apologise for the delay in getting back to you.   I can confirm that under the Foreshore and
 Dumping at Sea (Amendment) Act 2009 plough dredging as proposed will require a Dumping at
 Sea permit  which can be obtained from the Environmental Protection Agency (EPA).  The EPA
  Licensing - Dumping at Sea (DaS) link:  http://epa.ie/licensing/watwaste/dumping     
                                                                                    
Kind regards
 
Rob
 
Robert Hickey
Marine Planning – Foreshore Section (MPFS)
Dept. of the Environment, Community and Local Government
Newtown Road
Wexford
Tel: 053-9117365
 
Robert.hickey@environ.ie
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From: Mee, Sarah (GE Capital) [mailto:sarah.mee@ge.com] 
Sent: 08 September 2015 14:22
To: Robert Hickey - (DECLG)
Subject: Arklow Offshore Wind Farm - seabed levelling
 
Robert,
 
As discussed via phone last week we have seen an accretion of sediment on the Arklow Bank
 that has now gotten to a point where it is preventing the safe access to two of our turbines (T3
 and T4) by our maintenance and support vessels at certain tides. This is strongly restricting our
 ability to properly operate and maintain the wind turbines.
 
The Arklow bank is a very dynamic site and we have seen a large changes in the depth of the
 water during our 11years of operation. We were hoping that this accumulation of sand would
 move naturally away as others have in the past but it appears it needs a little bit of help. The
 proposal is to use a plough pulled by a vessel to level the seabed to a depth of 2.5m chart datum
 (Arklow) around the difficult to access turbines. Sediment would be moved from areas of low
 water depth to areas of higher water depth and some would be suspended in the water and
 moved by the tides.
 
As requested I have filled out your pre-application consultation form at a high level. Please let
 me know if this is what you were looking for and if you have any questions.
 
Kind regards,
Sarah
 
 
Sarah Mee
Asset Manager – Arklow Offshore Wind Farm
Tel: +44 (0)7770 947748
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DUMPING AT SEA PERMIT APPLICATION SUPPORTING INFORMATION  
 
 
 

  

1

APPENDIX 3 

3.CORRESPONDANCE WITH THE MARINE INSTITUTE AND 

ENVIRONMENTAL PROTECTION AGENCY 
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 Dumping at Sea Analytical Requirements 

Arklow Bank Wind Farm  February 2016 

 

 
 Rinville 

Oranmore 

Co Galway 

Tel: 091 387200 

  

 

Kim Moore 
Ramboll UK 
Carlton House, Ringwood Road 
Woodlands 
GB-Southampton SO40 7HT 
United Kingdom 
         19 February 2016 

 

 

Re: Sampling and Analysis Plan – Arklow Bank Wind Farm 

 

Dear Kim, 

 

A proposed sampling and analysis plan is detailed below to cover plough dredging at the Arklow 

Bank Wind Farm. 

 

You should give your contractor a copy of this plan. You will need to draw their attention 

especially to Section 3 and Section 4 to confirm that they are capable of meeting the quality 

assurance standards required. 

 

If you need clarification on anything, please don’t hesitate to contact me. 

 

Best regards, 

 
____________________ 

Margot Cronin 

Marine Environment Chemist 
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 Dumping at Sea Analytical Requirements 

Arklow Bank Wind Farm  February 2016 

 

1.0 Sample location and analyses required: 

 

The following surface samples, (as listed in Table 1 below) should be taken1.  Sample locations 

are shown on the chart in Figure 1 at the end of this document.   

 

Table 1. Locations and details of proposed samples 

Sample 

No. 
Depth 

Longitude (o W) 
* 

Latitude ( o N) * Parameters for analysis 

S1 
Surface 
 -5.94341 52.79901 

1, 2, 3, 4a, 4b, 4c 

S2 Surface -5.94638 52.78686 
1, 2, 3, 4a, 4b, 4c, 4d, 4e, 4f, 4g 

S3 Surface -5.94973 52.77665 
1, 2, 3, 4a, 4b, 4c 

* Positions given in decimal degrees, WGS84S 

 

2.0 Parameter Code: 

 

1. Visual inspection, to include colour, texture, odour, presence of animals etc 

2. Water content, density (taking into account sample collection and handling) 

3. Granulometry including % gravel (> 2mm fraction), % sand (< 2mm fraction) and % mud 

(< 63m fraction). 

4. The following determinants in the sand-mud (< 2mm) fraction * : 

a) total organic carbon 

b) carbonate 

c) mercury, arsenic, cadmium, copper, lead, zinc, chromium, nickel, lithium, aluminium. 

d) organochlorines HCH and -HCH (Lindane), and PCBs (to be reported as the 7 individual 

CB congeners: 28, 52, 101, 118, 138, 153, 180). 

e) total extractable hydrocarbons. 

f) tributyltin (TBT) and dibutyltin (DBT) 

g) Polycyclic aromatic hydrocarbons (PAH) - Acenaphthene, Acenaphthylene, Anthracene,  
Benzo (a) anthracene, Benzo (a) pyrene, Benzo (b) fluoranthene, Benzo (ghi) perylene, 
Benzo (k) fluoranthene,  Chrysene, Dibenz (a,h) anthracene, Flourene,  Fluoranthene, 
Indeno 1,2,3 – cd pyrene, Naphthalene, Phenanthrene, Pyrene. 

h) Toxicity tests (Microtox or whole sediment bioassay) using appropriate representative 
aquatic species. (This requirement will depend on the results of the chemical 
analyses.) 

                                                 
1 Further sampling and analysis, at depth if necessary, may be required in the event that problem areas of heavy 

contamination are identified as a result of the initial testing. 
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 Dumping at Sea Analytical Requirements 

Arklow Bank Wind Farm  February 2016 

 

*where the gravel fraction (> 2mm) constitutes a significant part of the total sediment, this 

should be taken into account in the calculation of the concentrations. 

 

3.0 Important notes: 

3.1 Details of the methodologies used must be furnished with the results. This should 

include sampling, sub sampling and analytical methods used for each determinant  

3.2 Appropriate marine CRM are to be analysed during each batch of analyses and the 

results to be reported along with sample results. 

3.3 The required detection limits for the various determinants are given in Table 2. below. 

 

Table 2. Maximum limits of detection required 

Contaminant Concentratio

n 

Units (dry 

wt) 

Mercury 0.05 mg kg-1 

Arsenic 1.0 mg kg-1 

Cadmium 0.1 mg kg-1 

Copper 5.0 mg kg-1 

Lead 5.0 mg kg-1 

Zinc 10 mg kg-1 

Chromium 5.0 mg kg-1 

Nickel 15 mg kg-1 

   

Total extractable 

hydrocarbons 

10.0 mg kg-1 

TBT and DBT (not 

organotin) 

0.01 mg kg-1 

   

PCB – individual congener  1.0 g kg-1 

OCP – individual 

compound 

1.0 g kg-1 

   

PAH – individual 

compound  

20 g kg-1 

 

4.0 Reporting requirements 

Reports should include the following information 

4.1 Date of sampling 

4.2 Location of samples eg ING or lat/long. 
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 Dumping at Sea Analytical Requirements 

Arklow Bank Wind Farm  February 2016 

 

4.3 Treatment of samples and indication of sub sampling, compositing etc. 

4.4 Tabulated geophysical and chemical test results 

4.5 Completed excel spreadsheet for results 

4.6 Summary method details 

4.7 Method performance specifications: Limit of detection, Precision, Bias 

4.8 Clear expression of units and indication of wet weight or dry weight basis 

4.9 Blanks & in-house references to be run with each sample batch, and reported with sample 

results. 

4.10 Appropriate Certified Reference Materials (CRM) to be run with each sample batch, and 

reported in full with sample results.  

4.11 If determinant is not detected, report less than values, and indicate LoD/ LoQ used.  

 Other quality assurance information (e.g. accreditation status) 

 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 08-12-2016:12:33:38



 Dumping at Sea Analytical Requirements 

Arklow Bank Wind Farm  February 2016 

 

 

 
 

Figure 1: Sampling stations,.  

Positions given in Table 1. 
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1

Kim Moore

From: Martina Nolan <M.Nolan2@epa.ie>

Sent: 19 February 2016 16:42

To: Kim Moore

Cc: Tara Higgins; Máirín O'Colmáin

Subject: Sediment Sampling Arklow - Dumping at Sea

Attachments: Arklow_Bank.pdf; dredge_area.zip

Follow Up Flag: Follow up

Flag Status: Flagged

Dear Kim, 

 

My colleague Máirín in the Radiation Monitoring Section has advised that based on 10,000 m
3
 of material 

as mentioned in your earlier email, 3 samples would be sufficient. This is taken from the table below. 

 

Project size (1000m
3
)   

Greater than Less than or equal to Number of samples stations 

0 25 3 

25 100 4-6 

100 200 7-15 

500 2000 16-30 

2001 + Extra 10 per million m
3 

Table: number of sediment samples recommended for testing for dredging projects (or strata) of different 

sizes in OSPAR countries. These numbers assume a reasonably uniform sediment in the area to be dredged. 

 

A sample size of about 1.2kg per sample will be required and a grab samples are fine.  

 

The sample can be stored in any clean container and may be frozen if necessary (in the case there is a time 

lapse between sampling and delivery to the lab). 

 

Cost per analysis is €302 plus vat,  the ORP price list is available at 

http://www.epa.ie/pubs/reports/radiation/radiationmonitoringservicespricelist.html#.Vlc2pqSvm3F 

 

If you require any further information, please do not hesitate to contact Máirín at +353 1  2680100 / 

2697766 or m.ocolmain@epa.ie. 

 

Kind Regards, 

Martina 

 

 

Martina Nolan, 

Inspector, 

Environmental Licensing Programme, 

Office of Environmental Sustainability, 

Environmental Protection Agency, 

P.O. Box 3000, 

Johnstown Castle Estate, 

Co. Wexford 

Y35 W821 
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APPENDIX 4 

4.SEDIMENT CHEMISTRY RESULTS 
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 1. Instructions

Location Name of area e.g. Cork Harbour, Dublin Bay

CRMs Certified reference materials used in analyses for metals, organics & TBT

Fraction analysed
Specify which fraction of sediment was analysed. < 2mm is requested, but 

some labs use < 63um

Analysing laboratory Main laboratory where samples were sent to for analysis

Sub-contract lab Sub-contracted laboratory where samples were sent by main laboratory

Sample ID code Sample number assigned by sampler 

Lab Report ID Code assigned by analysing laboratory

Position (dd/mm.mmm)
Give lat/long coordinates in degrees & decimal minutes (dd mm.mmm) of the 

position where the sample was taken. List also the datum & projection.

Sampling depth (m) The depth below the seabed surface at which the sample was collected.

<2mm Grain size % < 2mm

<63um Grain size % < 63mm

OC Organic carbon (NOT organic matter)

TEH Total extractable hydrocarbons

Cu Copper

Zn Zinc

Cd Cadmium

Hg Mercury

Pb Lead

As Arsenic

Cr Chromium

Mn Manganese

Ni Nickel

Li Lithium

Al Aluminium

DBT Dibutyl tin

TBT Tributyl tin

Σ TBT + DBT Sum of di-butyl tin & tri-butyl tin

Σ 7 PCB
Sum of the seven ICES polychlorinated biphenyls: PCB 028, PCB 052, PCB 

101, PCB 138, BCB 153, PCB 180, PCB 118.

Σ 16 PAH 

Sum of US EPA 16 polycyclic aromatic hydrocarbons: Naphthalene, 

Acenaphthylene, Acenaphthene, Fluorene,Phenanthrene, Anthracene, 

Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(b)fluoranthene, 

Benzo(k)fluoranthene, Benzo(a)pyrene, Dibenzo(ah)anthracene, 

Benzo(ghi)perylene, Indeno(123-cd)pyrene.

γ-HCH 1α,2α,3β,4α,5α,6β-hexachlorocyclohexane (Lindane)

HCB Hexachlorobenzene

Instructions 

   * Refer to the Dumping at Sea Application Form Guidance Note for further relevant information:     

   * Report all results in the units specified (e.g. mg kg
-1

 versus µg kg
-1

).

As part of an application for a Dumping at Sea (DAS) Permit, sediment chemistry results must be  

submitted using this form. When completing this form, please ensure that you:

http://www.epa.ie/downloads/forms/lic/das/name,30267,en.html 

Key

   * Complete all worksheets in full - i.e. sheets "2. Project Info", "3. Results" and "4. QA".

* Do not alter the format of this spreadsheet by changing units, by moving columns or by inserting new 

  columns amongst the existing used columns.

* Insert other determinants as necessary in the empty columns to the right in sheet. "3 Results".

* Any additional information should be included as inserted comments or in the Notes column in 

  sheet. "3 Results".

* Provide a brief description of methodology used in sheet "2. Project Info". 

* Enter the measured value (as well as the certified value) for Certified Reference material in sheet "4. 

* If in-house reference material is used, insert the measured value and the range normally achieved.

* Insert additional rows as necessary at the end of the existing rows in sheet. "3 Results"

Sheet 1. Instructions (Page 1 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 2. Project Info

1. General Information Applicant (company name) Arklow Energy Limited

Location (port/harbour) Arklow Bank

Dredge Quantity (tonnes) 99,999

Permit Application Reg. No. (to be assigned by EPA)

2. Survey Information Survey Company Aquatic Services Unit

Sampling Date 25/06/2016

Analysing Laboratory NLS Leeds

Sub Contract Lab

Analysis Date 31/05/2016

3. Methods Information Fraction analysed <2mm

Water content of sample (reported as %) yes

Are results reported as wet weight or dry weight? Dry Weight

Granulometry method Graduated Seiving Method

TEH method Fluorescence

Organic carbon (OC) method

Metals (incl. mercury & arsenic) extraction type Microwave aqua regia digest

Methods of detection (metals, incl. mercury & arsenic) ICPMS, ICPOES, and CV-AFS for Mercury

Organics extraction types Solvent extracted

Methods of detection (PCBs / PAHs / TBT / DBT) GCMS

Sheet 2. Project Info (Page 2 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 3. Results

Sample ID 

code
Company Name Location

Sampling 

date

(dd/mm/yyyy)

Sampling

Location ID

Position Latitude                        

(dd mm.mmm)

Position 

Longitude                   

(dd mm.mmm)

Sampling 

depth 

m

Lab Report 

ID

Sample appearance 

(e.g. colour, texture, signs of 

life)

% 

Moisture

DP-01A
<example>

Dublin Port Co.
Dublin Port 23/08/2010 DP-01 53d 20.833m 06d 13.167m 0.2 20024124-1

Grey-black silty mud, no 

visible signs of life
56.95

Site 1
Arklow Energy 

Limited
Arklow 26/05/2016 S1 52d 47.127m 06d 56.474m 20.4 20094276-1

clean sand, no visible sign of 

animal life
22.1

Site 2
Arklow Energy 

Limited
Arklow 26/05/2016 S2 52d 47.558m 06d 56.361m 20 20094276-1

clean sand, no visible sign of 

animal life
22.6

Site 3
Arklow Energy 

Limited
Arklow 26/05/2016 S3 52d 46.359m 06d 56.595m 19 20094276-1

clean sand, no visible sign of 

animal life
22.3

Sheet 3. Results (Page 3 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 3. Results

Sample ID 

code

DP-01A

Site 1

Site 2

Site 3

Particle size 

>2mm

%

Particle size  

<2mm >63um

%

Particle size  

<63um

%

OC

% 

TEH 

g kg
-1

Cu 

mg kg
-1

Zn 

mg kg
-1

Cd 

mg kg
-1

Hg 

mg kg
-1

Pb 

mg kg
-1

As 

mg kg
-1

Cr 

mg kg
-1

Mn 

mg kg
-1

Ni 

mg kg
-1

Li 

mg kg
-1

Al 

mg kg
-1

24.8 12.7 62.5 1.23 0.0653 62.5 167 0.307 0.104 43 16.5 47.4 322 18.9 37.7 27000

0.8 95.4 3.7 15.0 0.797 9.42 0.031 0.0011 2.31 7.38 4.62 3.73 3.06 1910

0.5 96.6 2.9 15.0 0.00204 1.06 9.86 0.025 0.0012 2.47 6.29 4.74 3.75 2.56 1750

7 89.6 3.4 15.0 1.1 11.5 0.025 0.0011 2.95 9.47 5.75 4.92 4.3 2280

Sheet 3. Results (Page 5 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 3. Results

Sample ID 

code

DP-01A

Site 1

Site 2

Site 3

DBT 

mg kg
-1

TBT 

mg kg
-1

Σ TBT + 

DBT 

mg kg
-1

PCB 028 

ug kg
-1

PCB 052 

ug kg
-1

PCB 101 

ug kg
-1

PCB 138 

ug kg
-1

PCB 153 

ug kg
-1

PCB 180 

ug kg
-1

PCB 118 

ug kg
-1

PCB 

Σ7 PCB 

ug kg
-1

PAH 

Acenaphthene 

ug kg
-1

PAH 

Acenaphthylene 

ug kg
-1

PAH 

Anthracene 

ug kg
-1

0.02 0.06 0.08 < 0.100    < 0.100    < 0.100    < 0.100    < 0.100    < 0.100    < 0.100    < 0.700    15.6 43.2 47.6

<0.004 <0.004 <0.008 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.7 <1 <1 <1

Sheet 3. Results (Page 7 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 3. Results

Sample ID 

code

DP-01A

Site 1

Site 2

Site 3

PAH 

Benzo (a) 

anthracene 

ug kg
-1

PAH 

Benzo (a) 

pyrene 

ug kg
-1

PAH 

Benzo (b) 

fluoranthene 

ug kg
-1

PAH 

Benzo (ghi) 

perylene

ug kg
-1

PAH 

Benzo (k) 

fluoranthene 

ug kg
-1

PAH 

Chrysene 

ug kg
-1

PAH 

Dibenz (a,h) 

anthracene 

ug kg
-1

PAH 

Flourene 

ug kg
-1

PAH

Fluoranthene 

ug kg
-1

PAH 

Indeno (1,2,3–cd)

pyrene 

ug kg
-1

167 185 245 186 99.3 203 38.4 121 274 209

<1 <1 <1 <1 <1 <3 <1 <5 <1 <1

Sheet 3. Results (Page 9 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 3. Results

Sample ID 

code

DP-01A

Site 1

Site 2

Site 3

PAH 

Naphthalene 

ug kg
-1

PAH 

Phenanthrene 

ug kg
-1

PAH 

Pyrene 

ug kg
-1

PAH 

Σ 16 

ug kg
-1

γ−HCH 

(Lindane) 

ug kg
-1

HCB 

ug kg
-1 Density g ml 

-1

<enter 

additional 

determinants 

as necessary>

<enter 

additional 

determinants 

as necessary>

Notes / comments:

188 195 258 2475 0.1 0.6

1.38

<5 <5 <1 <34 <0.1 <0.1 1.39

1.49

Sheet 3. Results (Page 11 of 16)

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 08-12-2016:12:33:38



EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 4. QA

Reference Type
Reference 

Material

OC

% 

TEH 

g kg
-1

Cu 

mg kg
-1

Zn 

mg kg
-1

Cd 

mg kg
-1

Hg 

mg kg
-1

Pb 

mg kg
-1

As 

mg kg
-1

Cr 

mg kg
-1

Mn 

mg kg
-1

Ni 

mg kg
-1

Li 

mg kg
-1

Al 

mg kg
-1

DBT 

mg kg
-1

TBT 

mg kg
-1

CRM (meas) 34.2 152 0.225 0.0886 19.4 21.6 87.8 45.8 68.3 60200 0.771 0.475

CRM (certified value)

33.9 +/-

1.6
159 +/-8

0.24+/-

0.01

0.091+/-

0.009

21.1 +/-

0.7

21.2 +/-

1.1
105 +/-4

46.9 +/-

2.2

73.6 +/-

5.2

85900 +/-

2300

0.770 +/-

.09

0.480 +/-

0.08

Blank Blank

CRM (meas)

CRM (certified value)

Sheet 4. QA (Page 13 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 4. QA

Reference Type

CRM (meas)

CRM (certified value)

Blank

CRM (meas)

CRM (certified value)

Σ TBT + 

DBT 

mg kg
-1

PCB 028 

ug kg
-1

PCB 052 

ug kg
-1

PCB 101 

ug kg
-1

PCB 138 

ug kg
-1

PCB 153 

ug kg
-1

PCB 180 

ug kg
-1

PCB 118 

ug kg
-1

PCB 

Σ7 PCB 

ug kg
-1

PAH 

Acenaphthene 

ug kg
-1

PAH 

Acenaphthylene 

ug kg
-1

PAH 

Anthracene 

ug kg
-1

4.28 5.55 5.18 3.62 5.06 3.2 4.18 29.9 39.4 186

4.52 +/-

0.57

5.24 +/-

0.28

5.11 +/-

0.34

3.60 +/-

0.28

5.47 +/-

0.32

3.24 +/-

0.51

4.23 +/-

0.19
38.4 +/-5.2 53.3 +/-6.4 184 +/-18

Sheet 4. QA (Page 14 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 4. QA

Reference Type

CRM (meas)

CRM (certified value)

Blank

CRM (meas)

CRM (certified value)

PAH 

Benzo (a) 

anthracene 

ug kg
-1

PAH 

Benzo (a) 

pyrene 

ug kg
-1

PAH 

Benzo (b) 

fluoranthene 

ug kg
-1

PAH 

Benzo (ghi) 

perylene

ug kg
-1

PAH 

Benzo (k) 

fluoranthene 

ug kg
-1

PAH 

Chrysene 

ug kg
-1

PAH 

Dibenz (a,h) 

anthracene 

ug kg
-1

PAH 

Flourene 

ug kg
-1

PAH

Fluoranthene 

ug kg
-1

261 196 369 273 191 229 44.9 46.1 504

335 +/-25 358 +/-17 453 +/-21 307 +/-45 225 +/-18 291 +/-31 48.9 +/-4.6 85 +/-15 651 +/-50

Sheet 4. QA (Page 15 of 16)
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EPA Dumping at Sea Permit Application - Material Analysis Reporting Form (Version 1.0)

Sheet 4. QA

Reference Type

CRM (meas)

CRM (certified value)

Blank

CRM (meas)

CRM (certified value)

PAH 

Indeno (1,2,3–cd)

pyrene 

ug kg
-1

PAH 

Naphthalene 

ug kg
-1

PAH 

Phenanthrene 

ug kg
-1

PAH 

Pyrene 

ug kg
-1

PAH 

Σ 16 

ug kg
-1

γ−HCH 

(Lindane) 

ug kg
-1

HCB 

ug kg
-1 Notes / comments:

224 708 369 397 <0.1 9.51

341 +/-57 848 +/-95 406 +/-44 581+/-39 5.83 +/-0.38

Sheet 4. QA (Page 16 of 16)
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DUMPING AT SEA PERMIT APPLICATION SUPPORTING INFORMATION  
 
 
 

  

1

APPENDIX 5 

5.SEDIMENT CHEMISTRY LABORATORY REPORT 
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 1 

 
 

Report on the chemical analyses of marine sediments from the Arklow Bank 
(September 2016) 

   
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 Aquatic Services Unit Report on behalf of Ramboll UK (08/09/16) 
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 2 

 
Introduction & Brief 
 
In May 2016 the Aquatic Services Unit (ASU) were commissioned by the Ramboll UK to carry out 
the sampling and analysis of marine sediment from 3 sites on the Arklow Banks. It is proposed to 
dredge a channel through the Bank to facilitate service vessels for the Wind Farm.  This operation is 
the subject of a dumping at sea application and accordingly requires the material to be chemically 
analysed in advance.  The analysis was undertaken on samples obtained from three sites within the 
proposed dredge area following the instructions and recommendations of the Marine Institute for 
such sampling and analysis.  The sampling was undertaken by ASU personnel and the analyses 
were carried out at the UK Environment Agency Laboratory at Leeds and the Radiological 
Protection Agency of Ireland.  
 
Methodology 
 
Sampling and Analysis 

 
Samples for chemical analysis were collected on May 26th, 2016 from three sites at the positions specified in 
the sampling and analysis plan using the Husky survey vessel. Sediment samples were collected using 
stainless steel Van Veen grabs (0.10 m2 and 045m2) which were deployed from the vessel.  The grabs was 
washed, acid rinsed and cleaned and finally rinsed in distilled water prior to their initial use.  The grabs were 
also thoroughly rinsed in seawater between each station on site.  
 
Samples for metals analysis and general analysis were placed in new 500ml HDPE tubs with snap-on lids, 
while sediment for organics analysis were placed in laboratory supplied amber glass containers. Samples for 
granulometry and were placed in zip-lock plastic bags. Samples for radiological analyses were stored in 
clean 1litre plastic tubs. 
 
Once the samples were collected they were stored in cooler boxes containing icepacks while in transit to the 
Aquatic Services Unit laboratory in Cork.  Here they were stored at 4º C in a walk-in refrigerator before 
being subsequently being shipped in a cooler box with ice packs to the Environment Agency Laboratory in 
UK and to the Radiological Protection Agency in Dublin.  Granulometry was measured in the ASU 
laboratory in UCC.   
 
Table 1 Location and depths of sediment sampling sites on the Arklow Bank for chemical and 

radiological analyses. Positions are presented in Latitude/ Longitude (WGS84 Datum) 
 

 
Site  Northing Depth(m) 
S1 52⁰ 47.127’ -5 56.474’ 20.4 
S2 52⁰ 47.558’ -5 56.361’ 20.0 
S3 52⁰ 46.359’ -5 56.595’ 19.0 
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 3 

 

 
 
 

Figure 1 Scale drawing showing the Arklow bank and the 3 sampling sites labelled S1-3. 
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 4 

 
Parameters Tested 

 
Table 2   List of Parameters measured on the >2mm fraction and detection limits requested by the 

Marine Institute. 
 
Determinant Detection Limit 

Required 
Units Testing 

Laboratory 
Accreditation 
Status 

Granulometry  % grain fractions ASU None 
Bulk Density  g/ml EA Leeds None 
Water Content ~ % EA Leeds None 
TOC ~ % EA Leeds None 
1Carbonate ~ % EA Leeds UKAS 
Arsenic 1 mg/kg EA Leeds UKAS 
Cadmium 0.1 mg/kg EA Leeds UKAS 
Copper 5.0 mg/kg EA Leeds UKAS 
Chromium 5.0 mg/kg EA Leeds UKAS 
Iron ~ mg/kg EA Leeds UKAS 
Lead 5.0 mg/kg EA Leeds UKAS 
Mercury  0.05 mg/kg EA Leeds UKAS 
Nickel 15 mg/kg EA Leeds UKAS 
Tin ~ mg/kg EA Leeds UKAS 
Zinc 10 mg/kg EA Leeds UKAS 
TBT 0.01 mg/kg EA Leeds UKAS 
DBT 0.01 mg/kg EA Leeds none 
Total Extractable 
Hydrocarbon 
(tested as Mineral 
Oil - Ecofisk) 

10 mg/kg EA Leeds UKAS 

     
PCB’s:     
CB 28 1 µg/kg EA Leeds UKAS 
CB 52 1 µg/kg EA Leeds UKAS 
CB 101 1 µg/kg EA Leeds UKAS 
CB 118 1 µg/kg EA Leeds UKAS 
CB 138 / 163 1 µg/kg EA Leeds UKAS 
CB 153 1 µg/kg EA Leeds UKAS 
CB 180 1 µg/kg EA Leeds UKAS 
     
*Chlorinated 
pesticides: 

    

DDE pp 1 µg/kg EA Leeds UKAS 
DDT pp 1 µg/kg EA Leeds UKAS 
DDD pp 1 µg/kg EA Leeds UKAS 
Dieldrin 1 µg/kg EA Leeds UKAS 
Lindane 1 µg/kg EA Leeds UKAS 
Hexachlorobenzene 1 µg/kg EA Leeds UKAS 
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 5 

Table 2 contd: 
 
Determinant Detection Limit 

Required 
Units Testing 

Laboratory 
Accreditation 
Status 

PAH     
Naphthalene 20 µg/kg EA Leeds None 
Acenaphthylene 20 µg/kg EA Leeds None 
Acenaphthene 20 µg/kg EA Leeds None 
Fluorene 20 µg/kg EA Leeds None 
Phenanthrene 20 µg/kg EA Leeds None 
Anthracene 20 µg/kg EA Leeds None 
Fluoranthene 20 µg/kg EA Leeds None 
Pyrene 20 µg/kg EA Leeds None 
Benzo(a)anthracene 20 µg/kg EA Leeds None 
Chrysene 20 µg/kg EA Leeds None 
Benzo(b)fluoranthene 20 µg/kg EA Leeds None 
Benzo(k)fluoranthene 20 µg/kg EA Leeds None 
Benzo(a)pyrene 20 µg/kg EA Leeds None 
Benzo (ghi) perylene 20 µg/kg EA Leeds None 
Indeno (1,2,3-cd) pyrene 20 µg/kg EA Leeds None 
Dibenzo(ah)anthracene 20 µg/kg EA Leeds None 
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 6 

Results 
 
Sediment General Analysis and Granulometry 

The results of general sediment analyses are presented in Tables 3 and granulometry results are presented in 
Table 4. Photographs of each sediment sample are presented in Plates 1-3. 
 
Sediment Metal Results 
Results of sediment metal analysis including those for TBT and DBT are presented in Table 5  
 

Sediment PCB  and Hexachlorobenzene results 
Results of sediment analysis of PCB’s and HCB are presented in Table 6 
 
Sediment Polycyclic Aromatic Hydrocarbon (PAH) results 

Results for 16 PAH’s are presented in Table 7 
 

Organochlorine Pesticides results 

OCP’s results are presented in Table 8. 
 
Certified Reference Material 

CRM analysis results are presented in Tables 9 (metals) & 10 respectively (organics) 
 
 
 
 

 
 
 
Plate 1- Photograph of grab with sediment from Site 1 
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 7 

 
 

 
Plate 2- Photograph of grab with sediment from Site 2 
 
 

 
 
 
Plate 3- Photograph of grab with sediment from Site 3 
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 8 

Table 3   General Sediment Chemistry – Arklow Bank (May 2016) 
 

 

Sampling 
Sites 

Water 
Content 

 
% 

Bulk 
Density 
(Wet) 

 
g/ml 

Acid 
Soluble 

Carbonate 
 

% 

TOC 
 

% 

HydroCarbon 
(mg/kg) 
dry wgt. 

S1 22.1 1.38 15 <0.2  
S2 22.6 1.39 15 <0.2 2.04 
S3 22.3 1.49 15 <0.2  

 
Table  4   Granulometry – Arklow Bank (May 2016) 
 

 
Sampling 

Sites 

Granulometry 
% Gravel 

>2mm 

Granulometry 
% Sand 

63µm-2mm 

Granulometry 
% Silt/Clay 

<63µm 
S1 0.8 95.4 3.7 
S2 0.5 96.6 2.9 
S3 7 89.6 3.4 

 
Table 5   Sediment Metals & Organo-tins – Arklow Bank (May 2016) 
 

Parameters Units S1 S2 S3 
Aluminium mg/kg 1910 1750 2280 
Arsenic mg/kg 7.38 6.29 9.47 
Cadmium mg/kg 0.031 0.025 0.025 
Chromium mg/kg 4.62 4.74 5.75 
Copper mg/kg 0.797 1.06 1.10 
Mercury mg/kg 0.0011 0.0012 0.0011 
Lithium mg/kg 3.06 2.56 4.30 
Nickel mg/kg 3.73 3.75 4.92 
Lead mg/kg 2.31 2.47 2.95 
Zinc mg/kg 9.42 9.86 11.5 
TBT µg/kg  <4  
DBT µg/kg  <4  
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 9 

Table 6   Sediment PCB & HCB Levels – Arklow Bank (May 2016) 
 

PCB 
Congener 
Number 

Units 

S1 S2 S3 
28 µg/kg - <0.1 - 
52 µg/kg - <0.1 - 
101 µg/kg - <0.1 - 
118 µg/kg - <0.1 - 
153 µg/kg - <0.1 - 
138 µg/kg - <0.1 - 
180 µg/kg - <0.1 - 
180 µg/kg - <0.1 - 
HCB µg/kg - <0.1 - 

 
Table 7  Sediment PAH levels – Arklow Bank (May 2016) 
 

PAH Unit S1 S2 S3 
Naphthalene µg/kg  <5 - 
Acenaphthylene µg/kg  <1 - 
Acenaphthene µg/kg  <1 - 
Fluorene µg/kg  <5 - 
Phenanthrene µg/kg  <5 - 
Anthracene µg/kg  <1 - 
Fluoranthene µg/kg  <1 - 
Pyrene µg/kg  <1 - 
Benzo(a)anthracene µg/kg  <1 - 
Chrysene µg/kg  <3 - 
Benzo(b)fluoranthene µg/kg  <1 - 
Benzo(k)fluoranthene µg/kg  <1 - 
Benzo(a)pyrene µg/kg  <5 - 
Indene(1,2,3-cd)pyrene µg/kg  <1 - 
Dibenzo(ah)anthracene µg/kg  <1 - 
Benzo(ghi)perylene µg/kg  <1 - 

 
Table 8  Sediment Organochlorine pesticide levels – Arklow Bank (May 2016)) 
 

OCP Unit S1 S2 S3 
gamma-HCH(Lindane) µg/kg  <0.1  
Hexachlorobenzene µg/kg  <0.1  
p,p’-DDE µg/kg  <0.1  
Dieldrin µg/kg  <0.5  
p,p’-TDE µg/kg  <0.1  
p,p’-DDT µg/kg  <0.1  
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 10 

 
 
Table 9    EA Laboratory Llanelli analysis results of Certified Reference Material for Metals 

(Marine Sediment, Mess-3) and organo-tin (BCR-646) from the Research Council of 
Canada and European Commission Joint Research Centre respectively. 

 
 

Parameter Test 
 Result 
mg/kg 

 

Certified value 
mg/kg 

 

*Aluminium 6.02 8.59 ± 0.23 

Arsenic 21.6 21.2 ± 1.1 

Chromium   87.8 105 ± 4 

Lead  19.4 21.1 ± 0.7 

Lithium 68.3 73.6 ± 5.2 

Copper  34.2 33.9 ± 1.6 

Zinc  152 159 ± 8 

Cadmium  0.225 0.24 ± 0.01 

Mercury 0.0886 0.091 ± 0.009 

Nickel  45.8 46.9 ± 2.2 

TBT 475 480 ± 80 
* = % 

   
Table 10   Analysis results from the EA Lab at Llanelli of Certified Reference Material 

1941(b) (International Atomic Energy Agency) for organic constituents in 
sediments  

 

Parameter Units Certified 
Value  

EA 
Laboratory 

Result 
HCB µg/kg    5.83 ±0.38 9.51 

PCB Congener 028  µg/kg    4.52 ±0.57 4.28 

PCB Congener 052  µg/kg    5.24 ±0.28 5.55 

PCB Congener 101  µg/kg    5.11 ±0.34 5.18 

PCB Congener 118  µg/kg    4.23 ±0.19 4.18 

PCB Congener 138  µg/kg    3.60 ±0.28 3.62 

PCB Congener 153  µg/kg    5.47 ±0.32 5.06 

PCB Congener 180  µg/kg    3.24 ±0.51 3.20 
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Table 10 contd: 
 
 

Analyte: Units Certified 
Value 

EA 
Laboratory 

Result 
Acenaphthene ug/kg 38.4 ±5.2 29.9 

Acenapthylene ug/kg 53.3 ±6.4 39.4 

Aldrin ug/kg  <0.5 

Anthracene ug/kg 184±18 186 

Benz-[A]-Anthracene ug/kg 335 ±25 261 

Benzo (B) Fluoranthene ug/kg 453 ±21 369 

Benzo (K) Fluoranthene ug/kg 225 ±18 191 

Benzo-[A]-Pyrene ug/kg 358 ±17 196 

Benzo-[GHI]-Perylene ug/kg 307 ±45 273 

Napthalene ug/kg 848±95 708 

Chrysene ug/kg 291 ±31 229 

DDE (pp') ug/kg 3.22 ±0.28 3.09 

DDT (pp') ug/kg 1.12 ±0.42 0.348 

Dibenzo(AH) anthracene ug/kg 48.9 ±4.6 44.9 

Dieldrin ug/kg  <0.5 

Fluoranthene ug/kg 651 ±50 504 

Fluorene ug/kg 85 ±15 46.1 

HCH Gamma ug/kg  <0.1 

Hexachlorobenzene ug/kg 5.83 ±0.38 9.51 

Indeno-[1,2,3-Cd]-
Pyrene ug/kg 

 224 

Phenanthrene ug/kg 406 ±44 369 

Pyrene ug/kg 581 ±39 397 
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APPENDIX 6 

6.CORRESPONDANCE WITH THE OFFICE OF RADIOLOGICAL 

PROTECTION 
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APPENDIX 7 

7.2011 BENTHIC SURVEY REPORT 
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1. INTRODUCTION 
 
 
Aquatic Services Unit, University College Cork, was requested by Island Shipping Ltd., on 
behalf of Arklow Energy Ltd., to undertake a benthic biological survey, as part of a post 
construction monitoring programme, for the Arklow Bank Offshore Windfarm.  The following 
report outlines the work undertaken for this survey.  Work for this report was undertaken on 
the 07

th
 June, 2011. 

 
The Arklow Bank Offshore Wind Farm lies 13 km east of Arklow town and consists of seven 
3.6 MW turbines.  Construction was begun in 2002 with the building of these seven turbines.  
However, it is a possibility that large numbers of additional turbines may be built in the 
general area in the future.  A baseline survey of the Arklow Bank area and cable route was 
conducted in 2000–01 (pre-construction), consisting of three sampling periods: June 2000, 
September 2000 and April 2001.  Various sampling techniques were used during the baseline 
survey; the first survey used otter trawls and anchor dredges, while the following two used 
Agassiz trawls and anchor dredges.  Only qualitative data was produced from the anchor 
dredge samples and species were recorded as present/absent.  Plankton was also sampled 
and temperature/salinity profiles were generated.   
 
The initial surveys undertaken in June/July 2004 were taken using Day Grabs, and these 
encountered severe problems with the hard ground.  Subsequent surveys were undertaken 
using semi-quantitative anchor dredges to assess the benthic infauna and associated 
sediments.  In addition, semi-quantitative beam trawls were used to assess benthic epifauna 
and benthic fish communities. 
 
The locations of the sampling positions of the current survey are consistent with previous 
monitoring surveys.  These sampling locations were specified by the client and are presented 
in Figure 1.1 and as a table in Table 1.1.  These positions are the same as those sampled in 
previous surveys.  As reported in the previous survey, the positions of the current stations do 
not coincide with the positions of the baseline survey. 
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 Beam Trawl Co-ordinates 

 Trawl In Trawl Out 

 Easting Northing Easting Northing 

Trawl 1 698365 5856812 698347 5855773 
Trawl 2 703956 5856874 703293 5857380 
Trawl 3 706944 5866885 706860 5866494 
Trawl 4 708523 5858186 708645 5857734 
Trawl 5 703147 5847963 703085 5848436 
Trawl 6 703055 5836917 703072 5837505 

 
 Anchor Dredge Co-ordinates 

 Dredge In Dredge Out 

 Easting Northing Easting Northing 

D1 695364 5854444 695227 5854460 
D2 699254 5854467 699534 5854301 
D3 700669 5855488 700711 5855551 
D4 702787 5860447 702834 5860681 
D5 703196 5864494 703345 5864844 
D6 704080 5863629 704090 5863493 
D7 704761 5864365 704880 5864656 
D8 707380 5866618 707457 5866821 
D9 708143 5856666 708217 5856960 
D10 708280 5851229 708379 5851342 
D11 707005 5846527 707070 5846801 
D12 704197 5844452 704144 5844552 
D13 703831 5838715 703800 5838930 
D14 702002 5844922 702005 5844625 
D15 703280 5851169 703275 5851319 
D16 706239 5853396 706174 5853390 
D17 706230 5858155 706252 5858209 
D18 700360 5857060 700500 5857363 
D19 697163 5847650 696981 5847680 
D20 703650 5857125 703748 5857206 

 
Table 1.1. Positions of the sampling positions for the ongoing monitoring programme at the 

Arklow Bank Offshore Windfarm.  All locations are presented in UTM CM 9°W. Zone  
UTM 29N. 
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Figure 1.1 Anchor Dredge (● numbered D1 to D20) and Beam Trawl locations (▲ numbered T1 
to T6) for the present monitoring survey (June 2011).  These stations correspond to 
locations sampled in previous surveys. 
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2. METHODOLOGY  
 
All sampling was undertaken from the MV Husky, based out of the port of Wicklow.  The 
present survey was completed over the course of the 6

th
 & 7

th
 June 2011. 

 

2.1 Beam trawls 

 
All trawls were taken using a 2 m Beam Trawl, equipped with tickler chains and a 4 mm mesh 
cod-end, as per previous surveys.  All tows were 10-15 mins duration over the ground at a 
speed of ~2 knots, with a warp of 2½ times water depth.  This equated to a distance of 
approximately 300 m.  Once on board, the contents were placed into a sorting table and 
photographed prior to processing. 
 
Fish species (both commercial and non-commercial) were separated and counted.  Fish were 
measured using a graduated fish board before being returned to the sea.  Colonial organisms 
(such as hydroids, bryozoans etc.) were marked present or absent. 
 
Organisms were identified in the field, where possible.  Organisms which were difficult to 
identify were retained in formalin for later processing.  There was no sub-sampling 
undertaken in the present survey.  Where the volume of sample was deemed to be too large, 
larger specimens were identified, counted and returned.  All other specimens were retained 
for later identification and enumeration. 

2.2 Anchor Dredge Sampling 

 
At each sample station, a single anchor dredge sample was obtained with no replication of 
samples.  The anchor dredge was deployed 20 m in advance of the target and sufficient warp 
was paid out.  The dredge was then dragged through the target to 20 m beyond the target 
point.  Where this proved unsuccessful, the process was repeated and the anchor dredge 
was dragged for a further distance. 
 
After successful deployment and retrieval of the anchor dredge, the sample was transferred to 
a large container.  The sample was labelled and photographed.  Field notes were taken to 
include information such as sample number, date and time of sampling, a visual description of 
the sample, an estimate of the volume of the sample and any other relevant information in 
relation to the sampling effort. 
 
A small sub-sample (~ 400 g) was removed and transferred to a labelled container for Particle 
Size Analysis (PSA).  This sample was placed in a cooler box whilst aboard the vessel and 
transferred immediately to a freezer on return to the laboratory until processing. 
 
The remaining dredge sample was then sub-divided into three identical sampling units.  Each 
unit was sieved through a 1.0 mm mesh using a gentle puddling motion.  Sediment which 
passed through the sieve was discarded, and the material retained on the sieve was 
transferred to a labelled container and fixed with 40% buffered formalin to a final 
concentration of 4% minimum.  A waterproof label was then added to the sample bucket and 
the sample number was written in triplicate using a waterproof marker on the outside of each 
sample container. 
 
As per previous surveys, only one of the three sampling units per site was processed and 
analysed.  Samples were manually sorted by eye, using a binocular microscope where 
necessary.  Sorted samples were then stored in 70% alcohol until identification.  Samples 
were sent to qualified taxonomists for enumeration and identification to species level, where 
possible.  The remaining sub-samples are held in storage. 
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2.3 Particle Size Analysis (PSA) 

 
On arrival at the laboratory, Particle Size Analysis (PSA) samples were immediately stored in 
a freezer until processing.  Samples were dried to a constant weight at a temperature of 
100°C.  Prior to dry-sieving, samples were pre-treated using the methods employed by 
Buchanan and Kain (1984).  Dried samples were then sieved through a series of nested 
sieves (Endecott BS410/1986) using an electronic sieve shaker.  A list of sieves used is 
displayed in Table 2.3.1. 
 
Sediment grainsize distribution and statistics were then calculated for each of the sediment 
samples using the GRADISTAT package (Blott & Pye, 2001).  This package was used to 
determine the mean and median particle sizes and determination of sorting co-efficient.  Each 
sample was ascribed to a sediment type (Figure 2.3.1) based on Folk (1954) with size division 
based on the Wentworth Scale (Table 2.3.2).  Sorting co-efficient terms are defined in Table 
2.3.3. 
 

Sieve Series Sizes (mm) 

4.0 2.0 1.0 0.5 0.25 0.125 0.63 <0.63 

 

Table 2.3.1 Sieve series sizes (mm) used for particle size analysis (PSA). 

 

 

Wentworth Scale 
(mm) 

Phi units Sediment types 

>256 mm <-8 Boulders 

64 - 256 mm -8 to -6 Cobble 

4 - 64 mm -6 to -2 Pebble 

2 - 4 mm -2 to -1 Granule 

1 - 2 mm -1 to 0 Very coarse sand 

0.5 - 1 mm 0 - 1 Coarse sand 

250 - 500 µm 1 - 2 Medium sand 

125 - 250 µm 2 - 3 Fine sand 

63 - 125 µm 3 - 4 Very fine sand 

<63 µm >4 Silt 

 

Table 2.3.2 Classification used for defining sediment type (from Buchanan & Kain, 1984). 

 

 

Standard Deviation of mean Phi Classification 

<0.35 Very well sorted 

0.35 - 0.5 Well sorted 

0.5 - 0.71 Moderately well sorted 

0.71 - 1 Moderately sorted 

1 - 2 Poorly sorted 

2 - 4 Very poorly sorted 

>4 Extremely poorly sorted 
 

Table 2.3.3 Classification used defining degree of sediment sorting (from Buchanan & Kain, 1984). 
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G = gravel      sG = sandy gravel 

msG = muddy sandy gravel    mG = muddy gravel 

gS = gravelly sand     gmS = gravelly muddy sand 

gM = muddy gravel     (g)S = slightly gravelly sand 

(g)mS = slightly gravelly muddy sand   (g)sM = slightly gravelly sandy mud 

(g)M = slightly gravelly mud    S = sand 

mS = muddy sand     sM = sandy mud 

M = mud 

 

Figure 2.3.1 Sediment classification after Folk (1954) as also used by the BGS.  “Gravel” is greater 
than 2 mm and “mud” is less than 63 µm. 
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2.4 Data Analysis 

 
On completion of the sample processing and identification the data was analysed using a 
variety of univariate and multivariate analyses to determine community structure and assess 
change compared to previous surveys. 
 
As stated in previous reports different types of sampling gear have been used in previous 
surveys, as well as different levels of species identification.  Therefore the present report will 
compare the current dataset against the previous surveys which were sampled using the 
same methodology.  Statistical analysis between the previous surveys and the baseline 
survey has been undertaken in previous surveys and will not be addressed in the current 
report.  An assessment on the habitats identified in the present survey will be made. 
 
Multivariate analysis was performed on the raw datasets using PRIMER v 5 (Clarke & 
Warwick, 1994).  The data was subjected to a variety of multivariate analyses, including non-
metric Multi Dimensional Scaling (MDS). 

2.4.1 Beam Trawls  

In the present survey, as in previous surveys, a total of 6 beam trawls were taken across the 
survey area.  Although this number of trawls is quite small and results from multivariate 
analysis can only be described as descriptive, it was considered a useful exercise to compare 
against the results of the previous surveys. 
 
Square-root transformations were performed on the abundance data with colonial organisms 
removed.  In addition the beam trawl data was subjected to analysis on the presence/absence 
dataset including all identified taxa. 

2.4.2 Anchor dredge samples  

As in previous reports, a variety of univariate, multivariate and graphical techniques were 
used to provide the information concerning species diversity and community structure. 
 
Multivariate analysis was based on square-root transformed abundances of species present, 
which allows for a sensible balance between the rare and common species.  Multi-Dimension 
Scaling (MDS) ordination was based on the Bray-Curtis similarity coefficient.  Stress values 
are provided for each MDS plot.  It is important to note that these stress values represent the 
relationship between the various samples.  In brief, a stress value of <0.05 indicates that 
there is an excellent representation of the relationship between the various samples, <0.1 
indicates good ordination and <0.2 indicates a potentially useful 2-dimensional picture (Clarke 
and Warwick, 1994).  In order to investigate the effect of the environmental data on the 
stations, sample clustering determined from the above analysis was repeated with mean 
sediment particle size superimposed. 
 
The initial monitoring report (Hydroserv, 2004) compared pooled replicates between the sites 
taken with a 0.1 m

2
 Day Grab.  This information was compared to information obtained in the 

baseline survey of 2000.  Analysis indicates that comparisons between these two surveys 
were incompatible due to inherent differences in the sampling equipment used.  A resurvey 
was undertaken in October 2004 using the current sampling methodology (anchor dredge and 
beam-trawl sampling methods).  This report indicated that the assemblages reported in 
October 2004 were broadly similar to those identified in the baseline survey (Ecoserve, 2001), 
although direct comparisons were difficult due to the different sampling methods used 
(Hydroserv, 2005). 
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3. RESULTS  
 

3.1 Beam Trawls 

 
Raw data from the beam trawls are presented in the appendices (Appendix 6.3), in addition to 
information on fish species and lengths (Appendix 6.4).  A total of 187 taxa were identified in 
the present survey.  Of these 187 taxa, 14 are fish species.  Overall, the number of taxa 
identified is higher than all previous surveys; the total number of taxa is much higher than the 
June 2006 (98 taxa), June 2005 (47 taxa) and October 2004 (51 taxa) surveys, and 
marginally higher than those identified in 2007 (177 taxa), 2008 (170 taxa), 2009 (132 taxa) 
and 2010 (158 taxa). 
 
The number of fish species and abundances found at each trawl location in the 2006 – 2010 
surveys, as well as the present surevy, are presented in Figures 3.1.1 and 3.1.2.  The total 
number of fish taxa identified in the present survey (14 taxa) is similar to those identified in 
previous surveys (12 – June 2010, 10 – June 2009, 12 – May 2008, 14 – June 2006, 13 – 
June 2005), but higher than the October 2004 (9 taxa) and May 2007 (7 taxa) surveys.  In 
addition, the number of fish caught in the present survey 51 individuals) is similar to those 
caught in previous surveys (33 – 2010, 32 – 2009, 33 – 2008, 55 – 2006) but lower than those 
identified in 2005 (74) and 2004 (80).  In the present survey, Trawls 1 and 2, had the highest 
number of species (6) and the highest number of individuals (13).  Overall, fish abundances 
ranged from 1 individual in Trawls 6 to 13 individuals in two trawls (Trawls 1 & 2). 
 
Important commercial fish were limited to 4 Plaice (Pleuronectes platessa), 1 Whiting 
(Merlangius merlangus), 3 Dogfish (Scyliorhinus caniculus) and 1 John Dory (Zeus faber).  
Three elasmobranchs were caught in the present survey (3 x Scyliorhinus caniculus) 
compared to 2 (2010), 1 (2009), 4 (May 2008), 3 (June 2006), 4 (June 2005), 3 (October 
2004).  No elasmobranchs were returned during the 2007 survey. 
 
As mentioned in previous reports, the use of small (2 m) beam trawls is far from ideal as a 
survey method for fish sampling.  However, it has been shown to be quite effective for most 
bottom dwelling fish species (ICES 2003).  Results from the present survey concur with the 
findings of previous reports, that benthic fish populations are quite low in the surveyed area. 
 
The beam trawl surveys yielded a total of 187 taxa, which is in keeping with more recent 
previous surveys (2007, 2008 & 2009).  Total numbers of countable organisms (2,457) has 
increased from those identified in 2010 (1819) and 2009 (1779).  Twenty taxa were found in 

numbers ≥ 20 over the whole survey area, compared with 20 taxa in 2010, 15 taxa in 2009, 9 
taxa in 2008 and 19 taxa in 2007.  A complete list of the most countable faunal species 
identified in the present survey is presented in Table 3.1.1. 
 
The highest numbers of taxa encountered at the trawl sites were found in Trawl 1 (117).  This 
station also had the highest number of countable taxa (96) and colonial taxa (21) as well as 
the highest abundances recorded in the present survey with 1,450 individuals.  The most 
abundant species present in the survey area are the polychaete Sabellaria alveolata and the 
crustaceans Pandalus montagui, Crangon almanni and Pagurus bernhardus.   
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Jun-11 Jun-10 Jun-09 May-08 May-07 Jun-06 Jun-05 

Sabellaria alveolata 651 4 3 111 2083 668 0 

Crangon allmanni 234 218 124 68 52 53 0 

Pandalus montagui 170 287 406 16 13 187 65 

Pagurus bernhardus 146 69 94 33 54 26 95 

Macropodia rostrata 131 10 29 26 39 31 28 

Asterias rubens 112 36 52 70 131 39 8 

Psammechinus miliaris 104 22 40 13 53 130 162 

Hippolyte varians 72 3 11 4 2 0 0 

Pisidia longicornis 66 81 0 21 1033 238 4 

Lepidopleurus asellus 62 10 30 10 10 5 0 

 

Table 3.1.1 Numbers of the 10 most common countable faunal species found in June 2011 
compared to abundances found in June 2010, June 2009, May 2008, May 2007, June 
2006 and June 2005 beam trawl surveys  
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Figure 3.1.1 Total number of fish taxa per trawl site (May 2007, May 2008, June 2009, June 2010 & June 2011) 
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Figure 3.1.2 Total number of fish per trawl site (May 2007, May 2008, June 2009, June 2010 & June 2011) 
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Figure 3.1.3 Total number of invertebrate taxa per trawl site (May 2007, May 2008, June 2009, June 2010 & June 2011) 
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Figure 3.1.4 Total number of countable invertebrates per trawl site (May 2007, May 2008, June 2009, June 2010 & June 2011) 
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As with previous surveys multivariate analysis of the community structure reveals the 
presence of no distinct community structure, based on both the presence/absence dataset 
(Figure 3.2.5 a) and the dataset with colonial organisms removed (Figure 3.2.5 b).   
 
 

 
 

 
 

 
Figure 3.1.5 (a) Multivariate analysis (nMDS plot) on the 2011 trawl data, colonial data included 

(Stress = 0.01). 
(b) Multivariate analysis of the countable fauna, colonial data removed (Stress = 
0.01). 

 

(a) 

(b) 
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3.2 Anchor Dredge Samples 

 

3.2.1 Particle Size Analysis  

Data for the full Particle Size Assessment is presented in Appendix 6.6.  Table 3.2.1 presents 
a summary of the results and a visual assessment based on the on-board field notes.  As with 
previous surveys there is an extensive range of sediment types present across the study area 
with sediments ranging from pure gravel at a single location to sand at two locations and a 
range of sediment types in between.  As reported previously, the heterogeneous nature of the 
sediment in the survey area results in minor differences in the sediment composition across 
the study site when compared to previous surveys.  A distribution map of the sediment 
encountered in the present survey is presented in Figure 3.2.2.  The sediments across the 
Arkow Bank are dominated by sands (D12 & D16) and gravelly sands (D8, D9, D13, D14 & 
D15).  The deeper areas of the survey area are dominated by sandy gravels (D7, D10, D17 
and D20) and gravelly sands (D1, D2, D3, D4, D6 & D18).  A single area is characterised as 
pure gravel (D5). 
 
 

 

 

Figure 3.2.1 Ternary plot of PSA results from June 2011 survey. 
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Figure 3.2.2 Distribution of sediment type as determine from the anchor dredge samples in June 
2011.  Site numbers are shown. 
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Site 
Code 

Classification 
after Buchanan 

 
Textural Group 
(June 2011) 

Textural Group  
(June 2010) 

Visual assessment 

1 
Fine Gravelly Fine 
Sand 

Gravelly Sand [gS] Gravelly Sand [gS] Gravelly muddy sand 

2 
Very Fine Gravelly 
Fine Sand 

Gravelly Sand [gS] 
Gravelly Muddy 

Sand [gMS] 
Gravelly Muddy Sand 

3 
Slightly Very Fine 
Gravelly Fine Sand 

Slightly Gravelly 
Sand [(g)S] 

Slightly Gravelly 
Sand [(g)S] 

Sand 

4 
Slightly Very Fine 
Gravelly Medium 
Sand 

Slightly Gravelly 
Sand [(g)S] 

Slightly Gravelly 
Sand [(g)S] 

Gravelly Sand 

5 Gravel Gravel [G] Gravel [G] Gravel 

6 
Very Fine Gravelly 
Medium Sand 

Gravelly Sand [gS] Gravelly Sand Sabellaria reef 

7 Sandy Fine Gravel Sandy Gravel [sG] Gravel [G] Sandy Gravel 

8 
Very Fine Gravelly 
Medium Sand 

Gravelly Sand [gS] 
Slightly Gravelly 

Sand [(g)S] 
Coarse Sand 

9 
Very Fine Gravelly 
Medium Sand 

Gravelly Sand [gS] Sandy Gravel [sG] Gravelly Sand 

10 Sandy Fine Gravel Sandy Gravel [gS] Gravelly Sand [gS] Sandy Gravel 

11 
Coarse Silty Sandy 
Fine Gravel 

Muddy Sandy Gravel 
[msG] 

Gravelly Sand [gS] Muddy gravelly sand 

12 
Moderately Well 
Sorted Fine Sand 

Sand [S] Sand [S] Sand 

13 
Slightly Very Fine 
Gravelly Medium 
Sand 

Slightly Gravelly 
Sand [(g)S] 

Sand [S] Sand 

14 
Fine Gravelly Fine 
Sand 

Gravelly Sand [gS] 
Gravelly Muddy 

Sand [gMS] 
Gravelly muddy sand 

15 
Fine Gravelly 
Medium Sand 

Gravelly Sand [gS] Sandy Gravel [sG] Sandy shell gravel 

16 
Moderately Well 
Sorted Fine Sand 

Sand [S] 
Slightly Gravelly 

Sand [(g)S] 
Sand 

17 Sandy Fine Gravel Sandy Gravel [sG] Gravelly Sand [gS] Sandy Gravel 

18 
Very Fine Gravelly 
Fine Sand 

Gravelly Sand [gS] Sandy Gravel [sG] Shell gravel and sand 

19 
Fine Gravelly Very 
Coarse Silty Fine 
Sand 

Gravelly Muddy 
Sand [gMS] 

Gravelly Sand [gS] Muddy Sand 

20 Sandy Fine Gravel Sandy Gravel [sG] Gravelly Sand [gS] Gravelly Sand 

 

Table 3.2.1  Classification of sediment types at June 2011 grab stations according to methods 
after- Buchanan & Kain and Folk & Ward, as used by BGS (see methods), together 
with visual assessment of sediments from notes taken at the time.  Folk and Ward 
classification for the June 2010 survey is also given for comparison. 
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3.2.2 Biota  

3.2.2.1 Abundance and diversity  

A full taxonomic list of all species identified for the June 2011 survey is presented in Appendix 
6.2 with a full data matrix, including abundance data, presented in Appendix 6.5.  In total, 
2,876 individuals from 144 countable taxa were recorded in the present survey.  An additional 
19 colonial taxa were recorded, resulting in 165 taxa in total identified in June 2011.  Overall 
abundances are lower than those identified in all previous surveys and continue the trend in 
decreasing faunal abundances identified in previous surveys.  It is difficult to say if this 
represents a true trend, or whether it is a result of local heterogeneity or some other external 
factor.  For example, several species, which were present in large numbers in previous 
surveys are absent, or much reduced, in the present dataset. 
 
The reduction in keelworm (Pomatoceros spp.) abundances identified in previous surveys 
continues in the present survey.  Abundances identified in the present survey are mainly 
limited to only a single station with 1252 individuals from a total of 1318 identified coming from 
AD7. 
 
The largest reduction in abundances in the present survey comes from the reef-forming 
polychaete Sabellaria spp.  A total of 618 individuals were identified from the dredges in 2011.  
This shows a decrease from 2,866 in 2010 and 3,994 in 2009 and are similar to those 
identified in 2007 (491) and 2008 (51).  Sabellaria spp. were identified in 7 stations, although 
they only occurred in large numbers in a single dredge (429 individuals in AD6).  As 
mentioned previously, this variation in abundances may be explained by the heterogeneous 
nature of the seabed and the scattered distribution of these reefs across the surveys sites. 
 
The most abundant species identified in the present survey are similar to those identified in 
previous surveys.  However, the reduction in abundances is reflected in the presence of only 
5 taxa with >70 individuals present across the survey area.  This compares to 10 taxa in 2010 
and 2009, 7 taxa in 2008, 11 taxa in 2007, 17 taxa in 2006, 34 taxa in 2005 and 19 taxa in 
2004. 
 
The highest recorded Margelef’s species richness score in the present survey was found at 
Station 10 (10.4).  Overall species richness scores increased in only 5 stations during the 
present survey when compared to 2010.  In the present survey, abundances recorded in 2011 
increased at only 4 stations when compared to 2010.  The most significant changes between 
the results obtained in 2011 and 2010 were reductions at AD 10 (from 1,670 to 232), AD11 
(from 1,320 to 141) and AD18 (1,320 to 34).  The reasons for the decrease in the numbers in 
the present survey relate to a further decrease in both Pomatoceros spp. abundances (from 
2,750 in 2010 to 1318 in 2011) and Sabellaria spp. abundances (from 2,866 in 2010 to 618 in 
2011) across the survey area. 
 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 08-12-2016:12:33:39



Arklow Bank Windfarm    Benthic Ecology Monitoring Report; June 2011 

Aquatic Services Unit MS120103  19 

3.2.2.2 Multivariate analysis 

All multivariate analysis was undertaken using the statistical package PRIMER v 5.   
 
Non-metric multi-dimensional scaling (MDS) analysis was performed on the 2011 dataset.  As 
recorded in previous surveys, the sandy sites across the survey area (sands, gravelly sands 
and muddy sands) tend to show no obvious relationship with each other although the samples 
tend to group away from the gravel dominated sites.  This is related to the reduced 
abundances present at these sites and the strong hydrodynamic nature of the site. 

 

 
Number of 

Taxa 
(S) 

Number of 
Individuals 

(N) 

Simpson’s 
Dominance 

Index 
(d) 

Shannon-
Wiener 

Diversity 
Index (H') 

Margalef’s 
Species 

Richness 
(Dmg) 

D1 36 208 0.184 2.45 6.56 

D2 16 27 0.111 2.5 4.55 

D3 0 0 **** **** **** 
D4 4 29 0.696 0.642 0.891 

D5 13 38 0.382 1.62 3.3 
D6 45 642 0.451 1.64 6.81 

D7 26 1350 0.862 0.426 3.47 
D8 1 1 1 0 **** 

D9 37 114 0.0714 3.13 7.6 

D10 56 232 0.199 2.68 10.1 
D11 47 141 0.0416 3.47 9.3 

D12 3 3 0.333 1.1 1.82 
D13 2 2 0.5 0.693 1.44 

D14 14 24 0.132 2.36 4.09 

D15 6 7 0.184 1.75 2.57 

D16 1 1 1 0 **** 

D17 1 1 1 0 **** 
D18 9 34 0.234 1.74 2.27 

D19 6 17 0.516 1.08 1.76 

D20 6 6 0.167 1.79 2.79 

 
Table 3.2.2 Univariate descriptors of abundance and richness in the 20 dredge samples 

from June 2011. 
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Figure 3.2.3 Total number of taxa per anchor dredge (May 2007, May 2008, June 2009, June 2010 & June 2011) 
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Figure 3.2.4 Total number of countable invertebrates per anchor dredge (May 2007, May 2008, June 2009, June 2010 & June 2011) 
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Figure 3.2.5 Shannon Wiener diversity indices per anchor dredge (October 2004, June 
2005, June 2006, May 2007, May 2008, June 2009, June 2010 & June 2011) 
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Figure 3.2.6 Total number of Sabellaria spp. found at each dredge (May 2007, May 2008, June 2009, June 2010 & June 2011) 
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Table3.2.3 List of the most abundant taxa (where >30 individuals were recorded across the survey area) in descending order of abundance from the anchor dredge survey of June 
2011.  

 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total 

Annelida Pomatoceros lamarcki 0 0 0 24 23 3 1252 0 6 1 6 0 0 0 1 0 0 2 0 0 1318 

Annelida Sabellaria alveolata 0 0 0 0 0 426 35 0 3 0 0 0 0 0 0 0 0 0 0 0 464 

Annelida Sabellaria spinulosa 0 0 0 0 1 3 17 0 23 99 9 0 0 2 0 0 0 0 0 0 154 

Annelida Scoloplos armiger 80 2 0 0 0 0 0 0 10 7 7 0 0 0 0 0 0 0 0 0 106 

Annelida Jasmineira elegans 0 0 0 0 0 41 9 0 5 6 10 0 0 0 0 0 0 0 0 0 71 

Annelida Clymenura johnstoni 7 0 0 0 0 0 5 0 6 19 12 0 0 0 0 0 0 0 0 0 49 

Decapoda  Pisidia longicornis 0 0 0 0 0 38 1 0 2 0 0 0 0 0 0 0 0 0 0 0 41 

Annelida Lanice conchilega 24 0 0 0 0 0 1 0 3 3 5 0 0 0 0 0 0 0 0 0 36 

Annelida Lumbrineris gracilis 2 5 0 0 0 0 0 0 3 6 9 0 0 7 0 0 0 0 0 0 32 
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Figure 3.2.7 Multi-dimensional scaling plot of faunal data from the anchor dredge survey, June 

2010. [(a) Presence/Absence data; (b) Abundance data, colonial organisms removed; 
(c) Abundance data, no colonial’s; with sedimentary environment superimposed] 

(a) 

Stress = 0.13 

(b) 

Stress = 0.17 

Stress = 0.17 

(c) 
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3.3 Biotope Classification 

 
Because of the nature of the current monitoring survey and the inherent differences in 
sampling protocol undertaken in both study types, direct comparison of the datasets is 
difficult.  As such, it is easier to assess the communities identified in each of the surveys to 
assess potential change in the benthos compared to the baseline survey.  The baseline 
survey undertaken in 2000 identified six separate biotopes within the survey (Ecoserve 2001) 
area using the 1997 JNCC classification system (Connor et al, 1997).  These are presented in 
Table 3.3.1. 
 
 
Biotope 
Classification 

Description of Biotope 
Approximate location within the survey 
area 

IGS.Mob Sparse fauna in infralittoral 
mobile clean sand 

Along the Arklow Bank and to the south-west 
of the survey area.  Small presence closer 
inshore near Arklow. 

IGS.Scup.Hyd Sertularia cupressina and 
Hydrallmania falcata on tide 
swept sublittoral cobbles or 
pebbles in coarse sand 

Immediately surrounding the Arklow Bank, 
and also dominating the north-east corner of 
the survey area 

MCR.CSab Circalittoral Sabellaria reefs Present north-west of the survey area. Also 
small patches located to the west of the 
survey area towards Arklow. 

MCR Circalittoral rock or mixed 
substrata in moderately 
exposed environments. 

Immediately to the east of the Arklow Bank. 

MCR.Flu Flustra foliacea and other 
hydroid/bryozoan turf species 
on slightly scoured circalittoral 
rock or mixed substrata 

To the north-west of the survey area 
surrounding MCR.CSab 

IMS Infralittoral clean or muddy 
sand 

Immediately within the vicinity of Arklow 
Town. 

 
Table 3.3.1 Biotope classifications identified in baseline survey (Ecoserve, 2001) 
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The current data is presented in Table 3.3.2 with the sampling positions broadly classified 
using the JNCC classification scheme for marine biotopes.  To facilitate comparison with the 
baseline data, the 1997 JNCC classification was used (Connor et al., 1997). 
 

 Biotope Classification  Biotope Classification 

Station 1 

IGS.FaS 
Shallow sand faunal communities 
[No Change] 

Station 11 

IGS.Scup.Hyd 
Sertularia cupressina and 
Hydrallmania falcata on tide swept 
sublittoral cobbles or pebbles in 
coarse sand 
[Previously MCR.CSab 
Circalittoral Sabellaria reefs.  ] 

Station 2 

IGS.FaS 
Shallow sand faunal communities 
[No Change] 

Station 12 

IGS.Mob 
Sparse fauna in infralittoral mobile 
clean sand 
[No Change] 

Station 3 

IGS.Mob 
Sparse fauna in infralittoral 
mobile clean sand 
[No Change] 

Station 13 

IGS.Mob 
Sparse fauna in infralittoral mobile 
clean sand 
[No Change] 

Station 4 

IGS.Mob 
Sparse fauna in infralittoral 
mobile clean sand 
[Previously MCR.Flu.SerHyd 
Sertularia argentea, S. 
cupressina and Hydrallmania 
falcata on tide swept circalittoral 
cobbles and pebbles] 

Station 14 

IGS.Mob 
Sparse fauna in infralittoral mobile 
clean sand 
[Previously MCR 
Circalittoral rock or mixed substrata 
in moderately exposed 
environments.] 

Station 5 

MCR 
Circalittoral rock or mixed 
substrata in moderately exposed 
environments 
[No Change] 

Station 15 

IGS.Mob 
Sparse fauna in infralittoral mobile 
clean sand 
[No Change] 

Station 6 

MCR.CSab 
Circalittoral Sabellaria reefs 
[No Change] 

Station 16 

IGS.Mob 
Sparse fauna in infralittoral mobile 
clean sand 
[No Change] 

Station 7 

MCR 
Circalittoral rock or mixed 
substrata in moderately exposed 
environments 
 [Previously MCR.CSab 
Circalittoral Sabellaria reefs.] 

Station 17 

IGS.Mob 
Sparse fauna in infralittoral mobile 
clean sand 
[No Change] 

Station 8 

IGS.Mob 
Sparse fauna in infralittoral 
mobile clean sand 
[No Change] 

Station 18 

MCR 
Circalittoral rock or mixed substrata 
in moderately exposed 
environments 
[Previously MCR.Flu.Flu  
Flustra foliacea on slightly scoured 
silty circalittoral rock or mixed 
substrata] 

Station 9 

MCR.Flu.Flu (Flustra foliacea on 
slightly scoured silty circalittoral 
rock or mixed substrata 
[No Change] 

Station 19 

IGS.Mob 
Sparse fauna in infralittoral mobile 
clean sand 
[No Change] 

Station 10 

MCR 
Circalittoral rock or mixed 
substrata in moderately exposed 
environments 
[Previously MCR.CSab 
Circalittoral Sabellaria reefs.] 

Station 20 

IGS.Mob 
Sparse fauna in infralittoral mobile 
clean sand 
[No Change] 

 
Table 3.3.2 Biotope classifications identified in the present survey (June 2011). 
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4. DISCUSSION AND CONCLUSIONS 
 
As identified previously, the survey area is characterised by a range of sediments ranging 
from sands to gravels which is reflected in the fish and invertebrate species identified during 
the survey.  Previous scientific reviews have shown that the fish species expected to be found 
in these habitats are quite characteristic.  In sandy areas <50m depth species diversity is 
reported to be relatively high with many elasmobranchs, gadoids, wrasses and flatfish.  This 
is similar to species found in gravel areas <50m depth (Nash, 1990).  The fish species which 
were found in the present survey are consistent with those found in previous surveys.  Overall 
fish species and abundances are similar to those observed in previous surveys, with marginal 
increase in taxa identified (14) and abundances (55) from surveys in 2010 and 2009.  All 
species identified during the present and in previous trawl surveys are considered common 
throughout the survey area and within the Irish Sea (Ellis et al., 2000). 
 
A total of 187 taxa were identified in the trawls during the present survey.  Of these 187 taxa, 
14 are fish species.  Overall, the number of taxa identified is in keeping with previous surveys; 
the total number of taxa is higher than the June 2006 (98 taxa), June 2005 (47 taxa) and 
October 2004 (51 taxa) surveys and is similar to those identified in May 2007 (177 taxa), May 
2008 (170 taxa), June 2009 (132 taxa) and 2010 (158 taxa). 
 
Total numbers of countable organisms in the trawls (2,457) has increased from numbers 
identified in 2010 (1,819).  Although numbers identified in the present survey are still much 
reduced from levels identified in 2007, this is directly related to the non-sampling of the 
Sabellaria reef identified in Trawl 3 that year. 
 
The important Sabellaria reef communities identified in previous surveys were identified at 
only a single location in the present survey.  These biogenic reefs are very important and are 
listed under Annex I of the EU Habitats Directive (Code 1170: Reefs).  They play an important 
role in stabilising sediments, in addition to improving species diversity and community stability 
(Holt et al., 1998).  It should be noted that the distribution of the Sabellaria reef communities 
throughout the survey area would be considered patchy, which is reflected in the sporadic 
identification of reef communities across various stations over the years. 
 
A look at the biotopes present across the survey area in 2011 reveals a pattern which is 
largely similar to that idenftified in previous surveys.  The Arklow Bank samples (Stations 8, 
12, 16 & 17), in addition to the samples located to the south and west of the bank (Stations 3, 
4, 12, 13, 14, 15, 16, 17, 19 & 20), are all classified as IGS.Mob (Sparse fauna in infralittoral 
mobile clean sand).  A single station (S11) is classified as IGS.Scup.Hyd, which shows a 
change from MCR.CSab identified in 2010.  Overall, the distribution of these habitats concur 
with the results of the baseline survey which showed similar distribution patterns for this 
community type (although it was interspersed with IGS.Scup.Hyd [Sertularia cupressina and 
Hydrallmania falcata on tide swept sublittoral cobbles or pebbles in coarse sand]).  This is 
similar to results obtained in the survey of 2010.  The main change identified in the present 
survey is a change from coarse sediment, and associated fauna, at Station 4 to finer, mobile 
sediments.  This is the first time this has been classified as a fine sediment site. 
 
As identified in 2010, Stations 1 & 2 remain classified as IGS.FaS (Shallow sand faunal 
communities).  These stations have been previously classified as MCR (Station 2) and 
IGS.FaS.ScupHyd (Station 1).  Further classification of these stations wasn’t possible due to 
the absence of key identifying taxa. 
 
As identified in 2009 and 2010, a single station along the eastern part of the Arklow Bank 
(Station 9) is classified as MCR.Flu.Flu (Flustra foliacea on slightly scoured silty circalittoral 
rock or mixed substrata).  A further four stations (Stations 5, 7, 10 & 18) are all classified as 
MCR (Circalittoral rock or mixed substrata in moderately exposed environments).  These 
results are similar to those identified in previous surveys. 
 
Reef communities were identified at only a single location during the present survey (Station 
6).  As previously reported, the reefs around the Arklow Bank would be considered patchy, 
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and this is reflected in the variation of Sabellaria abundances and the sporadic identification 
of these reefs across the years.  The largest number of reef sites identified within the survey 
area was in 2005, when a total of 5 reef sites were identified; three reef sites were identified in 
2009 & 2004; two sites in 2006; one site in 2007; and no reef sites were identified in 2008.   
 
The number of countable fauna identified in the present survey is much reduced compared to 
previous surveys, with a total of 2,876 countable fauna identified in the 2011 survey.  This is a 
large decrease from abundances identified in all previous surveys.  The main reason for this 
is the reduction in abundances of the keelworm Pomatoceros spp. which was present in small 
numbers in the present survey compared to previous surveys.  In addition, only 1 station 
returned significant numbers of the reef forming polychaete Sabellaria spp during the course 
of the present survey. 
 
There have been no records in the present survey of rare or unusual species.  This is 
concurrent with findings in previous surveys with no rare or unusual species recorded in the 
survey area. 
 
Overall results from the present survey indicate that, by and large, there is very little variation 
at the community level between the communities recorded in the present survey and the 
communities recorded in the baseline survey although some local changes at a number of 
sites have been identified.  
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6. APPENDICES 

Appendix 6.1 Species List for Beam Trawl Survey; June 2011 

 

Annelida 

Adyte pellucida 

Amphitritides gracilis 

Aphrodita aculeata 

Autolytus indet. 

Branchiomma bombyx 

Eulalia aurea 

Eulalia expusilla 

Eulalia ornata 

Eumida juv. indet. 

Eumida ockelmanni 

Eumida sanguinea 

Euphrosine foliosa 

Eupolymnia nebulosa 

Eusyllis blomstrandi 

Exogone naidina 

Exogone verugera 

Flabelligera affinis 

Harmothoe indet. 

Harmothoe spinifera 

Hydroides norvegicus 

Jasmineira elegans 

Lanice conchilega 

Lepidonotus squamatus 

Maldanidae indet. 

Malmgrenia indet. 

Marphysa sanguinea 

Micromaldane 

ornithochaeta 

Nereiphylla rubiginosa 

Nereis elitoralis 

Nereis longissima 

Nereis zonata 

Nicolea venustula 

Pholoe inornata 

Pista cristata 

Pista maculata 

Polycirrus norvegicus 

Polydora cf. socialis 

Polydora indet. 

Polynoe scolopendrina 

Pomatoceros lamarcki 

Procerastea sp. 

Annelida 

Sabella pavonina 

Sabellaria alveolata 

Sabellaria spinulosa 

Sphaerosyllis erinaceus 

Sphaerosyllis taylori 

Spinther oniscoides 

Spio armata 

Sthenelais boa 

Streblosoma intestinalis 

Syllis indet. 

Syllis sp. A 

Syllis sp. H 

Syllis variegata 

Thelepus cincinnatus  

Thelepus setosus 

Arthropoda 

Nymphon brevirostre 

Phoxichilidium femoratum 

Pycnogonum littorale 

Crustacea 

Aora gracilis 

Aoridae sp. females 

Atylus swammerdami 

Balanus crenatus 

Cancer pagurus 

Cheirocratus sundevalli 

Corophium 

Crangon allmanni 

Cressa dubia 

Epimeria cornigera 

Eualus cranchii 

Hippolyte varians 

Hyas coarctatus 

Idotea emarginata 

Iphimedia 

Liocarcinus holsatus 

Liocarcinus sp juv. 

Liocarcinus vernalis 

Macropodia rostrata 

Metopa 

Pagurus bernhardus 

Pagurus prideaux 

Crustacea 

Pandalina brevirostris 

Pandalus montagui 

Paramysis arenosa 

Pariambus typicus 

Pasiphaea sivado 

Photis 

Phtisica marina 

Pilumnus hirtellus 

Pisidia longicornis 

Stenothoe 

Xantho pilipes 

Bryozoa 

Alcyonidium diaphanum 

Alcyonidium parasiticum 

Alcyonium digitatum 

Amathia lendigera 

Bicellariella biciliata 

Bryozoa indet. 

Bugula flabellata 

Bugula stolonifera 

Celleporella hyalina 

Crisia eburnea 

Electra pilosa 

Eucratea loricata 

Flustra foliacea 

Membranipora 

membranacea 

Cnidaria 

Abietinaria abietina 

Actinia equina 

Actiniaria indet. 

Adamsia carciniopodes 

Campanularia sp. indet 

Halecium halecinum 

Hydractinia echinata 

Hydrallmania falcata 

Hydroidea indet 

Metridium senile 

Nemertesia antennina 

Obelia cf longissima 

Sertularia cupressina 

Tubularia indivisa 
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Echinodermata 

Amphipholis squamata 

Asterias rubens 

Crossaster papposus 

Echinocyamus pusillus 

Henricia sanguinolenta 

Ophiothrix fragilis 

Psammechinus miliaris 

Mollusca 

Abra alba 

Acanthochitona cf 

fascicularis 

Acanthodoris pilosa 

Adalaria loveni 

Aeolidia cf papillosa 

Aequipecten opercularis 

Astarte sulcata 

Buccinum undatum 

Calliostoma lyonsii 

Calliostoma zizyphinum 

Colus jeffreysianus 

Cuthona sp 

Dendronotus frondosus 

Doto coronata 

Doto fragilis 

Doto hystrix 

Euspira catena 

Euspira pulchella 

Heteranomia squamula 

Hiatella arctica 

Jujubinus montagui 

Lepidopleurus asellus 

Leptochiton asellus 

Modiolarca subpicta 

Modiolus modiolus 

Musculus costulatus 

Mytilus edulis 

Necora puber 

Nudibranchia indet. 

Onchidoris muricata 

Sepiola atlantica 

Spisula elliptica 

Tritonia hombergi 

Tritonia sp 

Nemertea 

Nemertea indet. 

Pisces 

Agonus cataphractus 

Ammodytes tobanius 

Aspitrigla cuculus 

Callionymus lyra 

Echiichthys vipera 

Gobiusculus flavescens 

Hyperoplus lanceolatus 

Liparis montagui 

Merlangius merlangius 

Pleuronectes platessa 

Scyliorhinus caniculus 

Syngnathus rostellatus 

Taurulus bubalis 

Zeus faber 

Porifera 

Porifera indet 

Scypha compressa 

Sycon sp. indet 

Sipuncula 

Golfingia vulgaris 

Nephasoma minutum 

Tunicata 

Ascidiella aspera 

Dendrodoa grossularia 

Polyclinidae indet 
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Appendix 6.2 Species List for Anchor Dredge Survey; June 2011 

 

 

Annelid 

Ampharete lindstroemi 

Amphitritides gracilis 

Anobothrus gracilis 

Aonides oxycephala 

Aonides paucibranchiata 

Aphelochaeta sp. A 

Asclerocheilus sp. 1 

Autolytus indet. 

Caulleriella alata 

Caulleriella zetlandica 

Chaetozone sp.  

Cirrophorus branchiatus 

Clymenura johnstoni 

Ehlersia ferrugina 

Eteone foliosa 

Eteone longa 

Euchone rubrocincta 

Euclymene oerstedii 

Eulalia aurea 

Eulalia ornata 

Eulalia viridis 

Eumida juv. indet. 

Eumida ockelmanni 

Eusyllis blomstrandi 

Exogone verugera 

Galthowenia oculata 

Glycera lapidum 

Glycera oxycephala 

Glycera tridactyla 

Goniada maculata 

Harmothoe indet. 

Hydroides norvegicus 

Jasmineira elegans 

Kefersteinia cirrata 

Lagis koreni 

Lanice conchilega 

Laonice bahusiensis 

Lepidonotus squamatus 

Lumbrineris gracilis 

Macrochaeta helgolandica 

Maldanidae indet. 

Malmgrenia indet. 

Marphysa sanguinea 

Mediomastus fragilis 

Nematonereis unicornis 

Nephtys caeca 

Nephtys cirrosa 

Nephtys kersivalensis 

Nephtys hombergii 

Annelid 

Nephtys longosetosa 

Nereis longissima 

Nicomache personata 

Notocirrus scoticus 

Notomastus latericeus 

Odontosyllis fulgurans 

Ophelia borealis 

Ophelina acuminata 

Orbinia sertulata 

Owenia fusiformis 

Paraonidae indet. 

Pholoe inornata 

Pholoe synophthalmica 

Phyllodoce groenlandica 

Podarkeopsis capensis 

Poecilochaetus serpens 

Polycirrus medusa 

Polycirrus norvegicus 

Polydora indet. 

Polynoe scolopendrina 

Pomatoceros lamarcki 

Praxillella affinis 
Pseudonotomastus 
southerni 

Pseudopolydora pulchra 

Sabella pavonina 

Sabellaria alveolata 

Sabellaria spinulosa 

Scalibregma celticum 

Scoloplos armiger 

Sphaerosyllis taylori 

Spio armata 

Spio decorata 

Spio martinensis 

Spiochaetopterus typicus 

Spiophanes bombyx 

Sthenelais boa 

Syllis armillaris 

Syllis sp. H 

Syllis variegata 

Terebellidae indet. 

Tharyx killariensis 

Thelepus cincinnatus  

Thelepus setosus 

Travisia forbesii 

Bryozoa 

Alcyonidium diaphanum 

Bicellariella biciliata 

Clymenura tricirrata 

Conopeum reticulum 

Bryozoa 

Electra pilosa 

Escharella variolosa 

Eucratea loricata 

Flustra foliacea 

Vesicularia spinosa 

Chelicerata 

Nymphon brevirostre 

Cnidaria 

Abietinaria abietina 

Actiniaria indet 

Campanularia sp. indet 

Cerianthus lloydii 

Edwardsia claparedii 

Hydrallmania falcata 

Nemertesia antennina 

Obelia cf longissima 

Tubularia 

Crustacea 

Ampelisca tenuicornis 

Atylus swammerdami 

Bathyporeia guilliamsoniana 

Corophium 

Corophium bonelli 

Crangon allmanni 

Gnathia sp. 

Maera sp 

Pagurus bernhardus 

Pisidia longicornis 

Urothoe elegans 

Urothoe marina 

Xantho pilipes 

Cancer pagurus 

Cheirocratus sundevalli 

Corystes cassivelaunus 

Siphonocetes kroyeranus 

Echinodermata 

Amphiura filiformis 

Asterias rubens 

Leptosynapta indet. 

Ophiothrix fragilis 

Ophiura ophiura 

Psamechinus miliaris 

Hemichordata 

Saccoglossus indet. 

Mollusc 

Abra nitida 

Hiatella arctica 

Lepidopleurus asellus 

Modiolus modiolus 
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Mollusc 

Nucula nucleus 

Nudibranch indet 

Timoclea ovata 

Trivia arctica 

Diodora graeca 

Monia patelliformis 

Nemertea 

Cerebratulus sp. 1 

Nemertea indet. 

Tubulanus polymorphus 

Cephalothricidae indet. 

Phoronida 

Phoronis indet. 

Platyhelminthes 

Platyhelminth sp 

Porifera 

Porifera indet 

Sipuncula 

Golfingia vulgaris 

Golfingia elongata 

Nephasoma minutum 

Sipuncula juv. indet. 

Phascolion strombi 

Phascolion strombus 

Tunicata 

Ascidiella scabra 

Ascidiella aspera 

Dendrodoa grossularia 

Triteata sp. 
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Appendix 6.3 Total results from the Beam Trawl June 2011 

 
Trawl Description 

 
 Trawl 1 Trawl 2 Trawl 3 Trawl 4 Trawl 5 Trawl 6 

Description 

Good Trawl 
Sample, 
contains 

Bryozoans & 
Starfish 

Good Trawl 
Sample with 
Bryozoans 

Good Trawl 
Sample with 
Bryozoans 

Good Trawl 
Sample, 
contains 

Bryozoans & 
Starfish 

Good Trawl 
Sample with 
Bryozoans & 

urchins 

Good Trawl 
Sample with 
shell & shell 

gravel 

Date of hauling 07/06/2011 07/06/2011 07/06/2011 07/06/2011 07/06/2011 07/06/2011 

Time of hauling 1430 1610 1020 2227 1808 2010 

Layback/warp (m) 70 100 75 120 100 125 

Speed of Vessel (kts) 2 2.1 2 2.2 2 2.2 

Vessel Bearing 180° 0° 180° 180° 0° 0° 

 
 
Table of Contents for the Beam Trawls taken during the course of the June 2011 survey. 
 

 Trawl 1 Trawl 2 Trawl 3 Trawl 4 Trawl 5 Trawl 6 

Abietinaria abietina 0 0 P P 0 0 

Abra alba 2 0 0 1 0 0 

Acanthochitona cf fascicularis 3 0 0 0 1 0 

Acanthodoris pilosa 1 0 0 0 0 0 

Actinia equina 0 0 0 0 0 P 

Actiniaria indet. 1 0 0 0 0 1 

Adalaria loveni 2 0 0 0 0 0 

Adamsia carcinopodes 0 0 0 0 0 P 

Adyte pellucida 1 0 0 3 1 0 

Aeolidia cf papillosa 0 0 0 0 1 0 

Aequipecten opercularis 0 0 0 0 4 0 

Alcyonidium diaphanum P 0 0 P P P 

Alcyonidium parasiticum P P 0 0 0 P 

Alcyonium digitatum 0 0 0 0 P 0 

Amathia lendigera P P 0 0 0 0 

Ammodytes tobanius 0 0 0 2 2 2 

Amphipholis squamata 4 0 0 0 0 0 

Amphitritides gracilis 1 0 0 1 0 0 

Aora gracilis 1 0 0 0 0 0 

Aoridae sp. females 0 1 0 0 0 0 

Aphrodita aculeata 1 0 0 0 1 1 

Apogon cataphractus 2 8 0 2 3 0 

Ascidiella aspera P P 0 0 0 0 

Aspitrigla cuculus 0 1 0 0 0 0 

Astarte sulcata 0 1 0 0 0 0 

Asterias rubens 74 3 0 13 11 11 

Atylus swammerdami 0 1 0 0 0 1 

Autolytus indet. 1 0 0 0 1 1 

Balanus crenatus 0 0 P 0 0 0 

Bicellariella biciliata 0 0 0 P 0 P 

Branchiomma bombyx 1 1 0 0 1 0 

Bryozoa P 0 0 0 0 P 

Buccinum undatum 25 0 0 2 0 0 
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 Trawl 1 Trawl 2 Trawl 3 Trawl 4 Trawl 5 Trawl 6 

Bugula flabellata P P 0 0 0 P 

Bugula stolonifera P 0 0 0 0 0 

Callionymus lyra 4 0 0 2 2 0 

Calliostoma lyonsii 1 0 0 0 0 0 

Calliostoma zizyphinum 0 0 0 0 1 0 

Campanularia sp. indet P 0 0 P 0 0 

Cancer pagurus 1 0 0 0 0 0 

Celleporella hyalina 0 0 0 0 P P 

Cheirocrates sundevalli 0 1 0 0 0 0 

Colus jeffreysianus 1 0 0 0 0 0 

Corophium 3 0 0 0 0 0 

Crangon allmanni 34 14 0 28 65 97 

Cressa dubia 1 0 0 0 0 0 

Crisia eburnea P 0 0 0 0 0 

Crossaster papposus 13 0 0 2 0 1 

Cuthona sp 0 0 0 0 0 3 

Dendrodoa grossularia P 0 0 0 0 0 

Dendronotus frondosus 0 0 0 3 0 0 

Doto coronata 0 0 0 0 0 1 

Doto fragilis 33 0 0 0 0 0 

Doto hystrix 1 2 0 0 1 0 

Echiichthys vipera 0 0 5 0 0 0 

Echinocyamus pusillus 0 0 0 0 1 0 

Electra pilosa P 0 P 0 0 0 

Epimeria cornigera 0 0 0 0 0 3 

Eualus cranchii 8 0 0 0 0 2 

Eucratea loricata P P 0 P 0 0 

Eulalia aurea 2 0 0 0 1 0 

Eulalia expusilla 1 0 0 0 0 0 

Eulalia ornata 12 0 0 0 0 0 

Eumida juv. indet. 1 0 0 1 1 1 

Eumida ockelmanni 4 0 0 0 0 0 

Eumida sanguinea 2 0 0 0 0 0 

Euphrosine foliosa 1 1 0 0 0 0 

Eupolymnia nebulosa 0 0 0 0 1 0 

Euspira catena 1 0 0 0 0 0 

Euspira pulchella 0 0 0 1 0 0 

Eusyllis blomstrandi 4 0 0 0 2 4 

Exogone naidina 2 0 0 0 0 0 

Exogone verugera 3 0 0 0 0 0 

Flabelligera affinis 1 0 0 0 0 0 

Flustra foliacea P P P P P P 

Gobiusculus flavescens 1 0 0 0 0 0 

Golfingia vulgaris 0 0 0 0 0 1 

Halecium halecinum 0 0 0 P 0 0 

Harmothoe indet. 4 0 0 3 6 2 

Harmothoe spinifera 2 0 0 0 0 0 

Henricia sanguinolenta 4 0 0 0 0 0 

Heteranomia squamula 0 0 0 1 1 0 

Hiatella arctica 4 0 0 1 1 2 

Hippolyte varians 62 0 0 4 3 3 

Hyas coarctatus 17 0 0 2 0 0 

Hydractinia echinata P P 0 0 0 P 
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 Trawl 1 Trawl 2 Trawl 3 Trawl 4 Trawl 5 Trawl 6 

Hydrallmania falcata P 0 0 0 P P 

Hydroidea indet 0 0 0 0 0 P 

Hydroides norvegicus 0 0 0 0 2 0 

Hyperoplus lanceolatus 0 1 4 0 0 0 

Idotea emarginata 0 5 0 0 1 0 

Iphimedia 1 0 0 0 0 0 

Jasmineira elegans 35 1 0 0 1 3 

Jujubinus montagui 0 0 0 1 0 0 

Lanice conchilega 12 3 0 0 0 6 

Lepidonotus squamatus 11 0 0 3 13 2 

Lepidopleurus asellus 0 0 0 7 53 2 

Leptochiton asellus 0 0 0 0 1 0 

Liocarcinus holsatus 0 0 0 0 1 5 

Liocarcinus sp juv. 4 11 0 12 0 0 

Liocarcinus vernalis 0 0 0 1 0 0 

Liparus montagui 0 0 0 0 1 0 

Macropodia rostrata 67 10 0 8 15 31 

Maldanidae indet. 0 0 0 0 0 P 

Malmgrenia indet. 0 0 0 P 0 0 

Marphysa sanguinea 0 0 0 0 0 1 

Membranipora membranacea 0 P 0 0 0 0 

Merlangius merlangius 0 1 0 0 0 0 

Metopa 1 0 0 0 0 0 

Metridium senile 0 0 0 0 0 P 

Micromaldane ornithochaeta 1 0 0 0 0 0 

Modiolarca subpicta 1 0 0 0 0 0 

Modiolus modiolus 6 1 0 9 0 1 

Musculus costulatus 0 0 0 1 0 0 

Mytilus edulis 1 0 0 3 0 1 

Necora puber 1 0 0 0 0 0 

Nemertea indet. 0 0 0 0 1 1 

Nemertesia antennina P P 0 0 P 0 

Nephasoma minutum 7 0 0 0 0 1 

Nereiphylla rubiginosa 0 0 0 0 1 0 

Nereis elitoralis 0 0 0 0 0 1 

Nereis longissima 1 0 0 3 0 0 

Nereis zonata 0 0 0 0 0 9 

Nicolea venustula 0 1 0 0 0 0 

Nudibranchia indet. 0 0 0 0 0 5 

Nymphon brevirostre 0 0 0 0 0 1 

Obelia cf longissima P 0 0 0 0 0 

Onchidoris muricata 0 1 0 0 0 0 

Ophiothrix fragilis 3 1 0 0 1 1 

Pagurus bernhardus 48 10 25 19 14 30 

Pagurus prideaux 0 0 0 0 0 1 

Pandalina brevirostris 1 0 0 0 0 0 

Pandalus montagui 127 2 0 18 13 10 

Paramysis arenosa 1 1 0 0 0 1 

Pariambus typicus 1 0 0 0 0 0 

Pasiphaea sivado 0 0 0 0 0 1 

Pholoe inornata 1 0 0 0 0 0 

Photis 2 0 0 0 0 0 

Phoxichilidium femoratus 0 0 0 0 0 1 
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 Trawl 1 Trawl 2 Trawl 3 Trawl 4 Trawl 5 Trawl 6 

Phtisica marina 1 0 0 0 0 0 

Pilumnus hirtellus 1 0 0 0 0 0 

Pisidia longicornis 6 3 0 42 0 15 

Pista cristata 1 0 0 0 0 0 

Pista maculata 0 0 0 0 0 1 

Pleuronectes platessa 4 0 0 0 0 0 

Polycirrus norvegicus 4 0 0 1 0 0 

Polyclinidae indet P 0 0 0 0 0 

Polydora cf. socialis 0 0 0 0 1 0 

Polydora indet. 1 0 0 0 0 0 

Polynoe scolopendrina 6 0 0 0 2 1 

Pomatoceros lamarcki 1 0 2 8 19 2 

Porifera indet P 0 0 P 0 P 

Proceraea sp. 2 0 0 0 0 0 

Psammechinus miliaris 33 0 0 1 66 4 

Pycnogonum littorale 0 1 0 1 0 0 

Sabella pavonina 0 0 0 0 0 1 

Sabellaria alveolata 650 1 0 0 0 0 

Sabellaria spinulosa 15 1 0 11 1 0 

Scyliorhinus caniculus 1 1 0 0 1 0 

Scypha compressa 0 0 0 0 0 P 

Sepiola atlantica 1 1 0 0 0 0 

Sertularia cupressina P 0 0 0 P 0 

Sphaerosyllis erinaceus 1 0 0 0 0 0 

Sphaerosyllis taylori 2 0 0 0 0 0 

Spinther oniscoides 3 0 0 0 0 0 

Spio armata 1 0 0 0 0 0 

Spisula elliptica 0 1 0 1 0 2 

Stenothoe 1 0 0 0 0 0 

Sthenelais boa 2 0 0 0 0 0 

Streblosoma intestinalis 1 0 0 0 0 0 

Sycon sp. indet P 0 0 0 0 0 

Syllis indet. 1 0 0 0 0 0 

Syllis sp. A 0 0 0 0 4 0 

Syllis sp. H 1 0 0 0 0 0 

Syllis variegata 10 0 0 0 0 0 

Syngnathus rostellatus 0 1 0 0 0 0 

Taurulus bubalus 0 1 0 0 0 0 

Thelepus cincinnatus  0 0 0 1 21 17 

Thelepus setosus 14 3 0 1 5 1 

Tritonia hombergi 0 0 0 0 1 1 

Tritonia sp 4 1 0 0 0 0 

Tubularia indivisa 0 0 0 0 0 P 

Xantho pilipes 0 0 0 0 1 1 

Zeus faber 1 0 0 0 0 0 
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Appendix 6.4 Total fish numbers and lengths  

 

 Trawl 1 Trawl 2 Trawl 3 Trawl 4 Trawl 5 Trawl 6 

Callionymus lyra 
4 
[7,8,9,9] 

  
2 
[16, x] 

2 
[18,8] 

 

Pleuronectes platessa 
4 
[16,17,12,12] 

     

Ammodytes tobanius    
2 
[3,3] 

2 
[4, x] 

1 
[x] 

Echiichthys vipera   
5 
[10,7,7,5,6] 

   

Merlangius merlangius  
1 
[4] 

    

Hyperoplus lanceolatus  
1 
[15] 

4 
[15,12,10,10] 

   

Scyliorhinus caniculus 
1 
[59] 

1 
[51] 

  
1 
[57] 

 

Zeus faber 
1 
[15] 

     

Agonus cataphractus 
2 
[x] 

8 
[x] 

 
2 
[x] 

3 
[x] 

 

Aspitrigla cuculus  
1 
[22] 

    

Syngnathus rostellatus  
1 
[15] 

    

Gobiusculus flavescens 
1 
[x] 

     

Liparis montagui     
1 
[x] 

 

Taurulus bubalis  
1 
[x] 

    

 
Measurements in mm (where possible) of all fish species; June 2011 (x denotes no 
measurement taken). 
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Appendix 6.5 Anchor dredge raw data, June 2011 

 

  S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 

Annelid Ampharete lindstroemi - - - - - - - - - 2 - - - - - - - - - - 

Annelid Amphitritides gracilis - - - - - 1 - - - - - - - - - - - - - - 

Annelid Anobothrus gracilis - - - - - - - - - - 7 - - - - - - - - - 

Annelid Aonides oxycephala - - - - - 1 - - - - - - - - - - - - - - 

Annelid Aonides paucibranchiata - 1 - - - - 1 - 1 1 - - - 1 - - - - - - 

Annelid Aphelochaeta sp. A - - - - - - - - 1 - - - - - - - - - - - 

Annelid Asclerocheilus sp. 1 - - - - - 3 - - - - 1 - - - - - - - - - 

Annelid Autolytus indet. - - - - 1 - - - - 1 1 - - - - - - - - - 

Annelid Caulleriella alata 6 - - - - - - - 1 2 2 - - - 1 - - - - - 

Annelid Caulleriella zetlandica 3 - - - - - - - 2 1 1 - - - - - - - - - 

Annelid Chaetozone sp.  1 - - - - - - - - - - - - - - - - - - - 

Annelid Cirrophorus branchiatus - - - - - - - - - - 1 - - - - - - - - - 

Annelid Clymenura johnstoni 7 - - - - - 5 - 6 19 12 - - - - - - - - - 

Annelid Ehlersia ferrugina - - - - - 2 - - - - - - - - - - - - - - 

Annelid Eteone foliosa 1 - - - - - - - - - - - - - - - - - - - 

Annelid Eteone longa 1 - - - - - - - - - - - - - - - - - - - 

Annelid Euchone rubrocincta - - - - - - - - - 1 - - - - - - - - - - 

Annelid Euclymene oerstedii 10 - - - - - - - - - 6 - - 2 - - - - - - 

Annelid Eulalia aurea - - - 2 - 4 - - 1 - - - - - - - - - - - 

Annelid Eulalia ornata - - - - - 22 1 - 1 1 - - - - - - - - - - 

Annelid Eulalia viridis - - - - - 1 1 - - 1 - - - - - - - - - - 

Annelid Eumida juv. indet. - - - - - - 2 - - 2 - - - - - - - - - - 

Annelid Eumida ockelmanni - - - - - 5 2 - - - - - - - - - - - - - 

Annelid Eusyllis blomstrandi - - - - - - - - - 1 2 - - - - - - - - - 

Annelid Exogone verugera - - - - - 1 - - - - - - - - - - - 1 - - 

Annelid Galthowenia oculata 3 - - - - - - - - - - - - - - - - - - - 
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  S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 

Annelid Glycera lapidum - - - - - - - - 2 1 - - - - 2 - - - - - 

Annelid Glycera oxycephala - 1 - - - - - - - - - - - - - - 1 - 1 - 

Annelid Glycera tridactyla 2 - - - - - - - - - - - - - - - - - - - 

Annelid Goniada maculata - - - - - - - - - - - - - 1 - - - - - - 

Annelid Harmothoe indet. - - - - - 3 1 - - 1 - - - - - - - - - - 

Annelid Hydroides norvegicus - - - - - - 1 - - 1 3 - - - - - - - - - 

Annelid Jasmineira elegans - - - - - 41 9 - 5 6 10 - - - - - - - - - 

Annelid Kefersteinia cirrata - - - - - - 1 - - - - - - - - - - - - - 

Annelid Lagis koreni 4 - - - - - - - - 3 4 - - - - - - - - - 

Annelid Lanice conchilega 24 - - - - - 1 - 3 3 5 - - - - - - - - - 

Annelid Laonice bahusiensis - 2 - - - - - - - 1 1 - - 1 - - - - - - 

Annelid Lepidonotus squamatus - - - - - 2 1 - 1 - - - - - - - - - - - 

Annelid Lumbrineris gracilis 2 5 - - - - - - 3 6 9 - - 7 - - - - - - 

Annelid Macrochaeta helgolandica - 1 - - - - - - - - - - - - - - - - - - 

Annelid Maldanidae indet. - - - - - - - - - - - - 1 - - - - - - - 

Annelid Malmgrenia indet. - - - - - - - - - - 1 - - - - - - - - - 

Annelid Marphysa sanguinea - - - - - - - - - 1 - - - - - - - - - - 

Annelid Mediomastus fragilis 3 - - - - 1 2 - 1 1 - - - - - - - - - - 

Annelid Nematonereis unicornis - 1 - - - - - - - 1 1 - - - - - - - - - 

Annelid Nephtys caeca 3 - - - - - - - - - 2 - - - - - - - - - 

Annelid Nephtys cirrosa - - - - - - - - 1 - - - - - - - - - - 1 

Annelid Nephtys hombergii - - - - - - - - - 1 - - - - - - - - - - 

Annelid Nephtys kersivalensis - - - - - - - - - - 1 - - - - - - - - - 

Annelid Nephtys longosetosa - - - - - - - - - - - 1 - - - - - - 1 - 

Annelid Nereis longissima 2 - - - - - - - - - - - - - - - - - - - 

Annelid Nicomache personata - - - - - - - - - 2 1 1 - - - - - - - - 

Annelid Notocirrus scoticus 1 - - - - - - - - 1 3 - - 1 - - - - - - 

Annelid Notomastus latericeus 2 - - - - 1 - - 1 10 1 - - - - - - - 12 1 

Annelid Odontosyllis fulgurans - 1 - - - - - - - 2 - - - - - - - - - - 
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  S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 

Annelid Ophelia borealis - - - 2 - 1 - 1 4 - - - - - - 1 - 10 1 - 

Annelid Ophelina acuminata - - - - - - - - - 1 - - - 1 - - - - - - 

Annelid Orbinia sertulata - 6 - - - - - - - 1 - - - - - - - - - 1 

Annelid Owenia fusiformis 1 - - - - - - - - - 1 - - - - - - - - - 

Annelid Paraonidae indet. 1 - - - - - - - - - - - - - - - - - - - 

Annelid Pholoe inornata 1 - - - - 1 - - 1 2 1 - - - - - - - - - 

Annelid Pholoe synophthalmica - - - - - 1 - - - - - - - - - - - - - - 

Annelid Phyllodoce groenlandica - - - - - - - - - 1 - - - - - - - - - - 

Annelid Podarkeopsis capensis - - - - - - - - - - 1 - - - - - - - - - 

Annelid Poecilochaetus serpens - - - - - - - - - - 1 - - - - - - - - - 

Annelid Polycirrus medusa 1 - - - - - 1 - - - - - - - - - - 3 - - 

Annelid Polycirrus norvegicus - - - - - - - - 1 1 - - - - - - - - - - 

Annelid Polydora indet. - - - 1 1 1 - - 1 - - - - - - - - - - - 

Annelid Polynoe scolopendrina - - - - 1 - - - - 1 1 - - - - - - - - - 

Annelid Pomatoceros lamarcki - - - 24 23 3 1252 - 6 1 6 - - - 1 - - 2 - - 

Annelid Praxillella affinis 2 - - - - - - - - 5 3 - - - - - - - - - 

Annelid Pseudonotomastus southerni - - - - - - - - 1 - - - - - - - - - 1 - 

Annelid Pseudopolydora pulchra - - - - - - - - - - 1 - - - - - - - - - 

Annelid Sabella pavonina - - - - - - - - - - 3 - - - - - - - - - 

Annelid Sabellaria alveolata - - - - - 426 35 - 3 - - - - - - - - - - - 

Annelid Sabellaria spinulosa - - - - 1 3 17 - 23 99 9 - - 2 - - - - - - 

Annelid Scalibregma celticum - - - - - - - - - 1 - - - - - - - - - - 

Annelid Scoloplos armiger 80 2 - - - - - - 10 7 7 - - - - - - - - - 

Annelid Sphaerosyllis taylori - - - - - - - - - 2 - - - - - - - - - - 

Annelid Spio armata - - - - - 8 4 - 8 3 3 - - - - - - - - - 

Annelid Spio decorata 1 - - - - - - - - - - - - - - - - - - - 

Annelid Spio martinensis - - - - - - - - - - - - - - - - - - 1 1 

Annelid Spiochaetopterus typicus - - - - - - - - - 1 - - - - - - - - - - 

Annelid Spiophanes bombyx 5 1 - - - - - - 2 - - - - - - - - - - - 
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  S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 

Annelid Sthenelais boa 1 - - - - - - - - - - - - - - - - - - - 

Annelid Syllis armillaris - - - - - 1 - - 3 - - - - - - - - - - - 

Annelid Syllis sp. H - 1 - - - - - - - - - - - - - - - - - - 

Annelid Syllis variegata - - - - 1 13 - - - - 1 - - - - - - - - - 

Annelid Terebellidae indet. - - - - - 1 - - - - - - - - - - - - - - 

Annelid Tharyx killariensis - - - - - - - - - - 2 - - - - - - - - - 

Annelid Thelepus cincinnatus  - - - - - - - - 2 1 1 - - - - - - - - - 

Annelid Thelepus setosus - - - - 2 1 - - - 2 2 - - - - - - - - - 

Annelid Travisia forbesii - 1 - - - - - - - - - - - - 1 - - - - - 

Bryozoa Alcyonidium diaphanum P - - - - - - - P - - - - - - - - - - - 

Bryozoa Bicellariella biciliata - - - - - P - - - - - - - - - - - - - - 

Bryozoa Clymenura tricirrata - - - - - - - - - 1 - - - - - - - - - - 

Bryozoa Conopeum reticulum - - - - P - - - - P P - - - - - - - - - 

Bryozoa Electra pilosa - - - - P - P - P P P - - - - - - - - - 

Bryozoa Escharella variolosa - - - - - - - - P - - - - P - - - - - - 

Bryozoa Eucratea loricata P - - - - - - - - - - - - - - - - - - - 

Bryozoa Flustra foliacea - P - - P P - - P - - - - - - P - - - - 

Bryozoa Vesicularia spinosa - - - - - - - - - P - - - - - - - - - - 

Chelicerata Nymphon brevirostre - - - - - - - - - 1 - - - - - - - - - - 

Cnidaria Abietinaria abietina - - - - - P - - P P - - - - - P - - - - 

Cnidaria Actiniaria indet - - - - - - - - - - P - - P - - - - - - 

Cnidaria Campanularia sp. indet - - - - P - - - - - - - - - - - - - - - 

Cnidaria Cerianthus lloydii - - - - - - - - - - 1 - - - - - - - - - 

Cnidaria Edwardsia claparedii - - - - - - - - - - - - - 3 - - - - - - 

Cnidaria Hydrallmania falcata - - - - - - - - - - P - - - - - - P - - 

Cnidaria Nemertesia antennina - - - - - - - - - - - - - - - - - P - - 

Cnidaria Obelia cf longissima - - - - - P - - - - - - - - - - - - - - 

Cnidaria Tubularia - - - - - - P - - - P - - - - - - - - - 

Crustacea Ampelisca tenuicornis - - - - - - - - - 1 2 - - - - - - - - - 
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  S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 

Crustacea Atylus swammerdami - - - - - 1 - - 1 - - - - - - - - - - - 

Crustacea Bathyporeia guilliamsoniana 3 - - - - - - - - - - - - - - - - - - - 

Crustacea Cancer pagurus - - - - - 1 - - - - - - - - - - - - - - 

Crustacea Cheirocrates sundevalli - - - - - - - - - 4 - - - - - - - - - - 

Crustacea Corophium - - - - - 1 - - - - - - - - - - - - - - 

Crustacea Corophium bonelli - - - - - 6 - - - - 1 - - - - - - - - - 

Crustacea Corystes cassivelaunus - - - - - - - - - - - 1 - - - - - - - - 

Crustacea Crangon allmanni - - - - - - - - 1 - - - - - - - - - - - 

Crustacea Gnathia sp. - - - - - - 1 - - - - - - - - - - - - - 

Crustacea Gnathia sp. (praniza) - - - - - 2 - - - - - - - - - - - - - - 

Crustacea Maera sp 1 - - - - - - - - - - - - - - - - - - - 

Crustacea Pagurus bernhardus - - - - - 1 - - 4 2 - - - - - - - - - - 

Crustacea Pisidia longicornis - - - - - 38 1 - 2 - - - - - - - - - - - 

Crustacea Siphonocoetes kroyeranus - - - - 1 5 - - 2 - - - - - - - - - - - 

Crustacea Urothoe elegans - - - - - 8 5 - - 1 - - - - - - - 1 - - 

Crustacea Urothoe marina - - - - - - - - 5 - - - - - - - - - - - 

Crustacea Xantho pilipes - - - - - - - - - 1 - - - - - - - - - - 

Echinodermata Amphiura filiformis 3 - - - - - - - - - - - - - - - - - - - 

Echinodermata Asterias rubens - - - - - - - - - 1 - - - - - - - - - - 

Echinodermata Leptosynapta indet. 1 1 - - - - - - - - - - - 1 - - - - - - 

Echinodermata Ophiothrix fragilis - - - - - - - - - - - - 1 - 1 - - - - - 

Echinodermata Ophiura ophiura 1 - - - - - - - - 1 - - - 1 - - - - - - 

Echinodermata Psammechinus miliaris - - - - - - - - - - P - - - - - - - - - 

Hemichordata Saccoglossus indet. 1 - - - - - - - - - - - - - - - - - - - 

Mollusc Abra nitida 26 - - - - - - - 1 - - - - - - - - - - - 

Mollusc Diodora graeca - - - - 1 2 - - - - - - - - - - - - - - 

Mollusc Hiatella arctica - - - - - 10 1 - - - 3 - - - - - - 1 - - 

Mollusc Lepidopleurus asellus - - - - 1 - - - - 14 10 - - 1 - - - - - - 

Mollusc Modiolus modiolus - - - - - - - - - - - - - - - - - 3 - - 
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  S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 

Mollusc Monia patelliformis - - - - 1 - - - - - - - - - - - - - - - 

Mollusc Nucula nucleus - - - - - 1 - - - - - - - - - - - 12 - - 

Mollusc Nudibranch indet - - - - - 2 - - - - 1 - - - - - - - - - 

Mollusc Timoclea ovata - 1 - - - - - - - - - - - - - - - - - - 

Mollusc Trivia arctica - - - - - - - - - - - - - - - - - - - 1 

Nemertea Cephalothricidae indet. - 1 - - - - - - - - - - - - - - - 1 - - 

Nemertea Cerebratulus sp. 1 - - - - - - - - - - 1 - - - - - - - - - 

Nemertea Flatworm - - - - - 4 - - - - - - - - - - - - - - 

Nemertea Nemertea indet. 2 1 - - 3 6 - - - 1 3 - - 1 1 - - - - 1 

Nemertea Tubulanus polymorphus 1 - - - - - - - - - - - - - - - - - - - 

Phoronida Phoronis indet. 1 - - - - - - - - - - - - - - - - - - - 

Platyhelminthes Platyhelminth sp - - - - - 1 - - - - - - - - - - - - - - 

Porifera Porifera indet - - - - - P - - - - - - - - - - - P - - 

Sipuncula Golfingia elongata - - - - - 3 1 - - - - - - - - - - - - - 

Sipuncula Golfingia vulgaris - - - - - - - - 1 - - - - - - - - - - - 

Sipuncula Nephasoma minutum - - - - - 2 1 - - 1 1 - - - - - - - - - 

Sipuncula Phascolion strombi - - - - - - - - 2 - - - - - - - - - - - 

Sipuncula Phascolion strombus - - - - - - 1 - - 1 - - - - - - - - - - 

Sipuncula Sipuncula juv. indet. - - - - - - - - - - - - - 1 - - - - - - 

Tunicata Ascidiella aspera - - - - P P - - P - - - - - - - - - - - 

Tunicata Ascidiella scabra - - - - 1 - - - - - - - - - - - - - - - 

Tunicata Dendrodoa grossularia - - - - - - - - - - P - - - - - - - - - 

 Triteata sp. - - - - - - 1 - - - - - - - - - - - - - 

                      

 Total number of Taxa (June 2011) 38 17 0 4 18 50 28 1 44 60 54 3 2 16 6 3 1 12 6 6 

 Total number of Indiviuals (June 2011) 208 27 0 29 38 642 1349 1 114 232 141 3 2 24 7 1 1 34 17 6 

  Total number of Taxa (June 2010) 42 20 1 30 10 48 49 0 19 67 38 2 9 69 16 3 3 69 5 5 

  Total number of Indiviuals (June 2010) 161 46 2 743 172 801 1720 0 97 1670 1320 3 27 242 46 4 3 1320 8 11 
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  S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 

 Total number of Taxa (June 2009) 47 61 0 49 22 63 53 2 10 48 61 5 4 66 16 1 1 64 9 3 

  Total number of Indiviuals (June 2009) 380 254 0 1529 84 587 4355 3 34 1474 2613 31 16 243 24 1 2 912 17 5 

 Total number of Taxa (May 2008) 24 42 3 49 52 64 50 0 20 48 17 6 3 34 13 1 1 83 6 11 

  Total number of Individuals (May 2008)  94 144 2 4666 737 306 891 0 26 115 65 7 3 73 21 1 0 471 12 17 

 Total number of Taxa (May 2007)  40 45 2 44 83 73 51 1 31 55 38 2 5 74 13 1 1 67 13 4 

  Total number of Individuals (May 2007) 50 71 1 6158 9061 796 573 0 25 169 74 0 5 169 5 1 0 594 45 3 

 Total number of Taxa (June 2006) 39 56 11 94 131 17 102 0 94 83 64 2 8 128 5 1 2 116 4 4 

  Total number of Individuals (June 2006) 68 179 8 12896 4531 347 1433 0 1159 374 200 2 9 742 13 1 3 2793 17 4 

 Total number of Taxa (June 2005) 95 38 6 121 155 128 129 8 96 117 108 7 19 125 13 9 5 167 13 15 

  Total number of Individuals (June 2005) 816 67 1 7872 7806 9669 1887 2 590 897 2216 1 12 1584 39 5 1 16324 8 14 

 Total number of Taxa (Oct 2004) 74 40 9 102 113 106 76 1 70 116 99 4 4 115 3 5 3 125 7 5 

  Total number of Individuals (Oct 2004)  450 101 21 5154 2126 3919 3247 1 1818 1176 4071 6 7 998 3 10 3 8972 9 5 
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Appendix 6.6 Particle Size Analysis: June 2011. 

Site 
Code 

4mm 2mm 1mm 0.5mm 0.25mm 0.125mm 0.063mm <0.063mm Mean phi skewness kurtosis Classification after Buchanan 
Folk Triangles after 

BGS 

D01 17.25 5.11 1.25 4.03 8.15 55.33 2.47 6.41 1.17 -0.62 1.36 Very Poorly Sorted Fine Gravelly Fine Sand Gravelly Sand 

D02 10.07 11.68 7.53 6.73 17.73 43.72 0.69 1.85 1.16 -0.56 0.71 Poorly Sorted Very Fine Gravelly Fine Sand Gravelly Sand 

D03 0.00 2.01 0.88 1.08 46.91 47.68 0.19 1.25 2.15 0.36 0.59 
Moderately Well Sorted Slightly Very Fine Gravelly 
Fine Sand 

Slightly Gravelly Sand 

D04 0.69 1.07 1.75 5.54 73.07 16.70 0.07 1.11 1.95 0.25 2.66 
Moderately Well Sorted Slightly Very Fine Gravelly 
Medium Sand 

Slightly Gravelly Sand 

D05 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -2.24 0.00 0.74 Gravel Gravel 

D06 5.74 5.88 6.10 7.37 55.02 15.89 1.11 2.90 1.40 -0.43 2.15 Poorly Sorted Very Fine Gravelly Medium Sand Gravelly Sand 

D07 36.06 6.62 4.33 12.83 26.12 11.39 1.10 1.55 0.10 -0.25 0.55 Poorly Sorted Sandy Fine Gravel Sandy Gravel 

D08 2.38 3.88 10.53 26.75 49.80 5.73 0.07 0.87 1.14 -0.54 1.33 Poorly Sorted Very Fine Gravelly Medium Sand Gravelly Sand 

D09 3.08 3.12 4.09 5.70 64.40 14.54 1.47 3.60 1.95 0.13 4.89 Moderately Sorted Very Fine Gravelly Medium Sand Gravelly Sand 

D10 28.67 10.55 5.18 6.68 19.12 25.93 1.86 2.01 0.49 -0.25 0.48 Very Poorly Sorted Sandy Fine Gravel Sandy Gravel 

D11 26.11 9.87 4.00 5.22 20.16 24.30 3.16 7.18 0.77 -0.28 0.66 Very Poorly Sorted Coarse Silty Sandy Fine Gravel Muddy Sandy Gravel 

D12 0.00 0.00 0.00 0.23 33.05 65.08 0.29 1.34 2.41 -0.50 0.61 
Moderately Well Sorted Moderately Well Sorted Fine 
Sand 

Sand 

D13 0.00 0.12 0.80 10.72 76.21 10.38 0.16 1.61 1.75 0.01 2.65 Well Sorted Slightly Very Fine Gravelly Medium Sand Slightly Gravelly Sand 

D14 15.60 5.22 5.91 11.55 23.12 28.10 4.43 6.08 1.07 -0.32 1.00 Very Poorly Sorted Fine Gravelly Fine Sand Gravelly Sand 

D15 15.07 7.76 9.43 15.16 45.80 4.92 0.15 1.70 0.66 -0.66 0.94 Poorly Sorted Fine Gravelly Medium Sand Gravelly Sand 

D16 0.00 0.00 0.06 0.76 37.82 55.91 1.92 3.53 2.39 -0.24 0.84 
Moderately Well Sorted Moderately Well Sorted Fine 
Sand 

Sand 

D17 23.08 17.98 13.79 10.47 24.38 9.43 0.09 0.78 -0.15 0.08 0.67 Poorly Sorted Sandy Fine Gravel Sandy Gravel 

D18 10.18 12.31 10.24 6.69 29.10 29.20 0.35 1.94 1.06 -0.49 0.72 Poorly Sorted Very Fine Gravelly Fine Sand Gravelly Sand 

D19 15.46 1.93 2.51 6.71 25.09 25.93 9.80 12.55 1.47 -0.13 1.73 
Very Poorly Sorted Fine Gravelly Very Coarse Silty 
Fine Sand 

Gravelly Muddy Sand 

D20 22.23 15.52 9.19 5.00 33.89 13.01 0.19 0.97 0.21 -0.32 0.66 Poorly Sorted Sandy Fine Gravel Sandy Gravel 
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APPENDIX 8 

8.MARINE MAMMAL RISK ASSESSMENT 
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 MARINE MAMMAL RISK ASSESSMENTIntroduction A8.

 This marine mammal risk assessment reviews the marine mammal activity in the vicinity of A8.1.1
the proposed dump site to the east of the Arklow Bank Wind Park.  This risk assessment has 
been completed by Ramboll Environ (Principal Environmental Consultant Kim Moore, who has 
more than nine years’ experience in marine environmental assessment, and Ecologist Emily 
McVean, who has more than four years’ experience is assessing marine projects).  The 
proposed works involve the proposed removal of up to 99,999 wet tonnes of material over an 
eight year permit term.   
 

 An initial seabed levelling campaign has been identified in the vicinity of Turbines 3 and 4, A8.1.2
where approximately 10,500 wet tonnes of material will be moved and locally deposited by 
use of plough within the plough area.  It is anticipated that works will primarily be undertaken 
during daylight hours due to the close proximity of the turbines and associated infrastructure.  
The timing of the proposed works is dependent on when the decision is received on the 
Dumping at Sea Permit application, however, timescales are expected to be of a period of 
weeks, although this is weather dependent.   
 

 A marine mammal risk assessment is a requirement to support any Dumping at Sea Permit A8.1.3
application.  This assessment fulfils this requirement and is completed in accordance with the 
Guidance to Manage Risk to Marine Mammals from Manmade Sound Sources in Irish Waters19.  
 

 Legislative Background A8.2

 In Ireland, cetaceans (whales, dolphins and porpoises), pinnipeds (seals) and the Eurasian A8.2.1
otter (Lutra lutra) are protected under a range of national and international legislation.  All 
cetaceans, grey seal (Halichoerus grypus), harbour seal (Phoca vitulina) and Eurasian otter 
are protected under the Wildlife Act 1976 (as amended).  Under this act, it is an offence to 
hunt, injure or wilfully interfere with, disturb or destroy the resting or breeding place of a 
protected species within Irish territorial waters (within 12 nautical mile limit, equal to 
22.2 km).   
 

 The EC Habitats Directive 92/43/EEC is transposed into national law by the European A8.2.2
Communities (Birds and Natural Habitats) Regulations 2011.  These consolidate earlier 
regulations and provide protection for all marine mammal species in Ireland.  The grey and 
harbour seals as well as the harbour porpoise (Phocoena phocoena) and bottlenose dolphin 
(Tursiops truncates) are listed in Annex II of the Directive whose conservation requires the 
designations of Special Areas of Conservation (SACs).  Furthermore, all cetacean species are 
listed under Annex IV of the Directive as species requiring strict protection.  
 

 The EC Habitats Directive and associated Regulations also require various conservation A8.2.3
measures to be undertaken to protect SACs, amongst them to avoid “the deterioration of 
natural habitats of species as well as disturbance of the species for which the areas have been 
designated”.  Plan or project related activities both within and beyond the extents of the 
SACs, either alone or in combination, must be assessed to ensure that they are unlikely to 
adversely affect the integrity of the site concerned.  A screening assessment has been 
undertaken with consideration to mobile marine species that may be associated with SACs in 
the region, including marine mammals (see Appendix 9). The assessment concluded that 
likely significant effects to SACs and their qualifying features (species/habitats) can be ruled 
out.  
 

 Relevant Guidance A8.3

 The National Parks and Wildlife Service of the Department of Arts, Heritage and the Gaeltacht A8.3.1
have produced relevant guidance which aims to:  
 

                                                
19 National Parks and Wildlife Service, Department of Arts, Heritage and the Gaeltacht. 2014. Guidance to Manage Risk to Marine 

Mammals from Manmade Sound Sources in Irish Waters. Accessed 13/01/2016. 

http://www.npws.ie/sites/default/files/general/Underwater%20sound%20guidance_Jan%202014.pdf 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 08-12-2016:12:33:40



 
DUMPING AT SEA PERMIT APPLICATION SUPPORTING INFORMATION  
 
 
 

  

3

i. Give an understanding of selected sound sources introduced into the environment by 
specific human activities, which may impact detrimentally on protected marine mammal 
populations or individuals of those species;  

ii. Describe a structured, staged process for the informed assessment of risk and decision 
making with regard to such sources; and  

iii. Outline the practical risk avoidance and/or risk reduction measures which in the 
Department’s view must be considered in order to minimise the potential effects of sound 
sources on the natural ecology of marine mammal species whether in Ireland’s extensive 
and diverse coastal/marine waters or in designated conservation sites therein.   

 
 The evaluation of risk to protected marine mammal species from anthropogenic sound A8.3.2

depends on three elements, namely the source, the receptor and the environment.  The 
staged process for the evaluation of risk is outlined in Figure A8.1 and is followed in by this 
assessment.  
 

 

Figure A8.1 Flow diagram showing the staged process for the evaluation of risk.  

 
 Proposed Activity A8.4

 Seabed levelling is proposed in an area to the east of the Arklow Bank Wind Park, located A8.4.1
around 10 km east of Arklow, County Wicklow.  Arklow Bank is considered a highly dynamic 
sandbank.  Bathymetric monitoring surveys have been undertaken by the client between 2004 
and 2015, which have monitored the change in seabed levels around the turbines on the 
central area of the Bank in the vicinity of the Wind Park.  
 

 The accretion of sand (specifically around Turbines 3 and 4, and potentially others over time) A8.4.2
has compromised the safe navigation of maintenance and service vessels directly accessing 
the turbines on the Bank during particular states of the tide.  The maintenance and service 
vessels require a minimum of 2.4 m (Chart Datum Arklow) for safe access to the turbines 
during all states of the tide.   
 

 The client is applying for a multi-year Dumping at Sea Permit for a maximum period of eight A8.4.3
years and maximum tonnage of 99,999 wet tonnes.  The exact area and wet tonnage to be 
levelled during each year cannot be determined at the present time, since this is dependent 
on the rate of sand accumulation on the seaward side of the turbines and the point at which 
this impedes safe access by maintenance vessels.   
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 However, an area to the east of Turbines 3 and 4 has been identified for the initial seabed A8.4.4
levelling campaign.  This area has had a significant accumulation of sediment over the 
previous years, which currently compromises the safe access to the turbines by maintenance 
vessels.   
 

 GIS analysis has determined that approximately 10,500 wet tonnes (5,500 m3) of material will A8.4.5
be levelled during the initial seabed levelling campaign in the vicinity of Turbines 3 and 4 to 
relocate sediment that has accumulated above 2.5 m CD Arklow.  It is estimated that the 
duration for this initial campaign will be complete in a timescales of weeks, although this is 
weather dependent.   
 

 It is requested by the client that seabed levelling is permitted within the dumping site.  This A8.4.6
involves the use of a plough, approximately 11 m in width, which is towed behind a vessel.  
The plough is considered to be an effective method for the removal of high spots of seabed 
within a specific area, with layers of sediment being removed at each pass until the desired 
depth is achieved.  The contents of the plough would be released once the water depth 
increases to a depth greater than the plough depth within the dumping site.  It should be 
noted that material will also be suspended and transported by natural hydrodynamic 
processes while the plough is in operation.  
 

 For plough control, the depth of seabed will be monitored at all times, utilising both the A8.4.7
onboard echo sounder and dredge master system, with adjustments made accordingly to the 
ploughing operation.  This will ensure that the desired depth is achieved as quickly and 
efficiently as possible.  
 

 It is anticipated that seabed levelling works will be undertaken during daylight hours only, A8.4.8
given that the works are being carried out within 15 m to 20 m of the turbines and associated 
infrastructure.  It is also anticipated that works will be undertaken on all states of the tide.  A 
full method statement will be provided to the EPA at least one week prior to a seabed levelling 
campaign being undertaken.   
 

 A8.5 Marine Mammal Activity 

 Twenty-four cetacean species have been recorded in the wider Irish Sea, the majority from A8.5.1
sightings or acoustic recordings as well as occasional strandings.  A number of these species 
are known to breed in Irish waters, including the harbour porpoise, common dolphin, bottle-
nosed dolphin, Risso’s dolphin, Atlantic white sided dolphin, white beaked dolphin and pilot 
whale.  The distribution of cetaceans in the Irish Sea is based on a number of factors, 
including the availability of prey, water temperature, water depth and seabed topography.  
 

 The grey and harbour seals are also native to Irish waters and establish themselves in A8.5.2
territorial colonies (haul outs) along the coastline, which they leave when foraging or moving 
between areas and to which they return to rest ashore, rear young etc.  The haul outs for 
harbour seals tend to be on inshore bays and islands, coves and estuaries whereas grey seal 
haul outs tend to be located on exposed rocky shores, sandbars, sea caves or steeply shelving 
sand banks20. 
 
Site Specific Survey 
 

 A site specific marine mammal survey was undertaken to support the Environmental Impact A8.5.3
Assessment21.  The surveys were run twice per month in the period of July to September 2000 
and once per month between October 2000 and February 2001.   

 
 Harbour porpoise was the only species recorded regularly during the survey with a total of 89 A8.5.4

observations during 16 of the 18 survey days.  This was translated by the EIA into an 
extrapolated peak of 173 animals in the 406 km2 study area.  A pod of eight or nine Risso’s 

                                                
20 Xodus Group and Aquafact International Services Ltd (2011) Fourth Strategic Environmental Assessment for Oil and Gas Activity 

in Ireland’s Offshore Waters: IOSEA4 Irish and Celtic Seas Environmental Report.  Report produced for the Department of 

Communities, Energy and Natural Resources.   
21 Fehily Timoney and Co. (2001) Environmental Impact Assessment Arklow Bank Wind Park. Final Report. June 2001. 
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dolphins were also sighted in both July surveys.  Two individuals were also recorded in June 
2001 near the middle of the Bank and at least one of these dolphins were different from the 
pod recorded in 2000.  Three grey seals were recorded over the survey period and a single 
leatherback turtle was recorded in August 2000.   
 
National Biodiversity Data Centre’s Database 
 

 The National Biodiversity Data Centre’s online database was accessed for cetacean and A8.5.5
pinniped records in the vicinity of the proposed works at Arklow Bank.  The results of the data 
search are shown in Figure A8.2 to Figure A8.8.   
 

 The most common species recorded in the vicinity of Arklow Bank are the harbour porpoise A8.5.6
(Figure A8.2).  Sightings that were not recorded with accuracy are represented with larger 
grid squares on the figures below. The larger grid squares to not represent the total area over 
which the species has been seen to occur, but an estimate of where a sighting has been 
made. This species has been recorded from ferry sightings, casual sightings and the ESAS 
cetacean survey from 1996 to 2013.  Strandings of harbour porpoise have also been recorded 
in both 2012 and 2014.   
 

 Other species recorded less regularly in the vicinity of Arklow Bank include the bottle-nosed A8.5.7
dolphin, Risso’s dolphin, striped dolphin and minke whale (Figure A8.3 to Figure A8.6).   
 

 Grey seals (Figure A8.7) were also recorded in the along the coastline to the west of Arklow A8.5.8
Bank, with sightings recorded in both the Atlas of Mammals of Ireland and the NPWS Seal 
Database. Aerial surveys of the coastline in 2003 found that four grey seals were present at 
Kilmicheal Point, Wexford, in August 200322, which may indicate a small haul-out site (see 
location on Figure A8.7). Harbour seals (Figure A8.8) were also recorded in one location in the 
Atlas of Mammals in Ireland.   
 
 

                                                
22 Cronin, M., Duck, C., Ó Cadhla, O., Nairn, R., Strong, D. & O’ Keeffe, C. (2004). Harbour seal population assessment in the 

Republic of Ireland: August 2003. Irish Wildlife Manuals, No. 11. National Parks & Wildlife Service, Department of Environment, 

Heritage and Local Governement, Dublin, Ireland. 
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Figure A8.2 Harbour porpoise distribution data held by the National Biodiversity Data Centre 

 

Figure A8.3 Bottle-nosed dolphin distribution data held by the National Biodiversity Data Centre 
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Figure A8.4 Risso’s dolphin distribution data held by the National Biodiversity Data Centre 

 

Figure A8.5 Striped dolphin distribution data held by the National Biodiversity Data Centre 
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Figure A8.6 Minke whale distribution data held by the National Biodiversity Data Centre 

 

Figure A8.7 Grey seal distribution data held by the National Biodiversity Data Centre 
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Figure A8.8 Harbour seal distribution data held by the National Biodiversity Data Centre 

Irish Whale and Dolphin Group Data 
 

 A review of data collected by the Irish Whale and Dolphin Group suggests that the majority of A8.5.9
cetacean species are sighted along Ireland’s southern and western coasts rather than in the 
Irish Sea itself.  However, Risso’s dolphin, bottle-nosed dolphin and harbour porpoise remain 
regularly sighted marine mammals off counties Wexford and Wicklow in the Irish Sea23.  Grey 
seals are located with lesser numbers off the east coast of Ireland, whereas harbour seals are 
known to have a more widespread and coastal distribution.   
 
NPWS Guidance Appendix 4 
 

 Appendix 4 of the NPWS Guidance19 provides generalised maps of marine mammal distribution A8.5.10
and habitat in Irish waters.  These maps indicate that there is habitat suitable for the following 
species in the vicinity of the proposed works, and are shown in Figure A8.9 and Figure A8.10.   
 

 The maps in Figure A8.9 and Figure A8.10 show that a large amount of habitat is available A8.5.11
along the east coast of Ireland and in the wider Irish waters.  This is consistent with the other 
sources of data described in this section.   
 

                                                
23 Berrow, S. D., Wholley, P., O’Connell, M. and Wall, D. (2010) Irish Cetacean Review (2000-2009). Irish Whale and Dolphin 

Group, 60pp.  
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Figure A8.9  Generalised distribution and habitat of cetacean species in Irish waters.   

 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 08-12-2016:12:33:40



 
DUMPING AT SEA PERMIT APPLICATION SUPPORTING INFORMATION  
 
 
 

  

11

 

 

Figure A8.10  Generalised distribution and habitat of pinniped species in Irish waters.   

 
Summary of Desktop Data Records 
 

 In summary, from the data sources described above, the cetacean species most regularly A8.5.12
occurring in the vicinity of Arklow Bank are harbour porpoise, with the remaining species 
being occasionally recorded.  With respect to pinnipeds, grey and harbour seal have been 
recorded on the coastline to the west of Arklow Bank but not in significant numbers.   
 

 It should be noted that no one species exclusively utilises the habitat provided by Arklow A8.5.13
Bank, and that all of the cetacean and pinniped species recorded in the area have large areas 
of marine habitat available to them which provide suitable foraging habitat. Additionally,  
Arklow Bank has been shown to support little benthic fauna compared to other areas of 
available foraging habitat. .  
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 Impacts of the Proposed Activity A8.6

 The excavation of sand, gravel, loose rock and other material from the seabed during seabed A8.6.1
levelling operations is common, particularly in coastal waters where harbour works and 
channel maintenance require such activity.  There are many different types of seabed levelling 
devices but the proposed works include the use of a seabed plough towed behind a vessel to 
gradually reduce the height of the seabed within the proposed seabed levelling area.   
 

 Sound from seabed levelling operations are reported to produce a low frequency A8.6.2
omnidirectional sound of several tens of Hz to several thousand Hz at sound pressure levels of 
135 – 186 dB re: 1 µPa (decibel at reference pressure of 1 microPascal root-mean-square24).  
While sound exposure levels from such operations are thought to be below that expected to 
cause injury to marine mammals, they have the potential to cause lower level disturbance, 
masking of acoustic cues (communication, signals) or behavioural impacts.  However, noise 
generated by the plough passing over the seabed, from the physical presence of the vessel 
and possibly highly localised increases in water turbidity have the potential to cause low level 
disturbance to marine mammals.   
 

 Seabed levelling activities tend to occur in a fixed area for a number of days; therefore they A8.6.3
introduce continuous anthropogenic sound at levels that may impact marine mammals for the 
duration of the proposed activity.   
 

 The location of the proposed works is adjacent to the Arklow Harbour shipping channel.  The A8.6.4
Navigational Risk Assessment produced to support the EIA identified shipping navigation 
routes to the east and west of Arklow Bank.  The annual number of ship movements on these 
routes was 12,606 during the time of the Navigational Risk Assessment.  It was also 
estimated that ten vessels were operating beam trawling equipment for 170 days of the year 
in the area.  These vessels add to the vessel traffic and would be undertaking similar 
movements to the proposed seabed levelling activity.    
 

 Assessment Criteria A8.7

 The following sections outline the responses to the Assessment Criteria outlined by the NPWS A8.7.1
Guidance19.  
 
i. Do individuals or populations of marine mammals species occur within the proposed 

area?  

 
From the data sources accessed, the most likely species to be encountered are harbour 
porpoise, although the presence of this species is considered sporadic between 1996 and 
2013.  Other species may also be present, but the sightings of these species are noted to 
occur less regularly.   
 

ii. Is the plan or project likely to result in death, injury or disturbance of individuals? 

 
There is potential for the impact of the seabed levelling operations to affect marine 
mammals.  These impacts will be through increased noise from the plough passing over 
the seabed and from the presence of the vessel and plough which present disturbance or 
collision risks and increased turbidity which may inhibit foraging.   
 
Seabed levelling within the Dumping Site will be undertaken on a campaign basis as 
required within the permitted time period.  Each campaign is expected to last a period of 
days to weeks.  This further reduces the potential for disturbance of marine mammals.  
Arklow Bank was found not to have particularly valuable benthic assemblages to support 
prey species, and is considered to have naturally high levels of suspended sediment at 
bed level due to the high bed shear stress (relative to the critical stress needed to bring 

                                                
24 The relative pressure (in decibels for a sound level) can take on different values depending on the method used to characterise 

the pressure of the signal. For underwater sounds the reference pressure preference is an root-mean-square pressure of 1 

µPascal. This is why the units for decibels are given as "dB re1 µPa," indicating that the reference pressure is 1 µPa rms. 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 08-12-2016:12:33:40



 
DUMPING AT SEA PERMIT APPLICATION SUPPORTING INFORMATION  
 
 
 

  

13

the sediment into suspension); therefore, it is not considered a valuable area for foraging 
and the temporary increase in turbidity is unlikely to affect foraging success in the area. 
Additionally, the proposed works are in the vicinity of existing shipping channels and 
hence the presence of an additional vessel that will be operating at a low and constant 
speed will not have a significant impact.   
 
The risk of injury or death of a marine mammal over the course of the works is 
considered to be extremely low.  The vessel undertaking the seabed levelling is relatively 
slow moving and thus ensuring that any marine mammals in the vicinity would have 
sufficient time to avoid any collisions and thus injury or death.   
 

iii. Is it possible to estimate the number of individuals of each species that are likely to be 

affected?  

 
The number of sightings available for Arklow Bank is low, so the number of cetaceans 
likely to be encountered on any given day could vary from zero to a small group of 
dolphins, as previously up to six have been recorded.  Therefore it is not possible to 
accurately estimate the number of individuals that are likely to be affected.   
 

iv. Will individuals be disturbed at a sensitive location or sensitive time of their life cycle?  

 
No sensitive areas are evident within the vicinity of Arklow Bank based on the data 
accessed, so it is unlikely that the proposed seabed levelling will cause a disturbance at a 
sensitive location or time in their life cycle. Please refer to the information to support 
Habitats Regulations Screening in Appendix 9.  
 

v. Are the impacts likely to focus on a particular section of the species population, e.g., 

adults vs. juvenile, males vs. females? 

 
It is not possible to accurately assess this impact as the data available does not 
distinguish between adults and juveniles, males and females.  Sightings of marine 
mammals in the vicinity of Arklow Bank are sporadic.   
 

vi. Will the plan or project cause displacement from key functional areas, e.g., for breeding, 

foraging, resting or migration?  

 
Based on the datasets available, it is unlikely that the proposed seabed levelling works 
will cause displacement from key functional areas.  As described in under Assessment 
Criteria ii, Arklow Bank is not considered to be a key area for foraging due to the poor 
assemblage and high energy environment at seabed level; there is no pathway to known 
functional areas (such as SACs or more favourable foraging areas) due to the small 
extent of works proposed, which will not overlap or will undergo substantial abatement, 
dispersion or elimination over the distances considered.  
 

vii. How quickly is the affected population likely to recover once the plan or project has 

ceased? 

 
It is expected that any marine mammals displaced from the vicinity of the Dump Site 
would quickly return after the works have stopped.  Displacement, if evident, is expected 
to be short lived based on the duration of the proposed works (period of days to weeks 
during daylight hours only).   
 

 Mitigation A8.8

 The NWPS Guidance19 recommends a number of mitigation measures are employed for specific A8.8.1
activities such as dredging, drilling, pile driving, geophysical acoustic surveys and blasting.  
While there are no specific measures for seabed levelling, any recommendations for mitigation 
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must therefore be based on the anticipated risk to marine mammals arising from the proposed 
works.  
 

 Harbour porpoise was recorded intermittently within the vicinity of Arklow Bank, with other A8.8.2
species, less regularly sighted, including the bottle-nosed dolphin, Risso’s dolphin, striped 
dolphin and minke whale.  Grey and harbour seals were also recorded along the coastline. The 
number of marine mammals likely to be encountered is expected to vary between zero to a 
small group of dolphins (up to six animals).  
 

 While there is potential for these species to be impacted as a result of the seabed levelling A8.8.3
through increased noise from the plough passing over the seabed and the presence of the 
vessel, the risk to marine mammal species is considered extremely low. Any seabed levelling 
undertaken within the Dumping Site will be undertaken on a campaign basis during daylight 
hours only and any displacement is expected to be short lived in duration.  
 

 On this basis, the overall risk to marine mammals as a result of the proposed seabed levelling A8.8.4
is considered to be low and therefore no specific mitigation is recommended by this review.   
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APPENDIX 9 

9.SCREENING FOR APPROPRIATE ASSESSMENT 
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 SCREENING FOR APPROPRIATE ASSESSMENT A9.

 Brief A9.1

 A screening for Appropriate Assessment (AA) is required as part of the application to A9.1.1
deposit/move sediments; the information provided within this section has been prepared to 
provide information regarding the screening of Likely Significant Effects (LSEs) to European 
Sites of nature conservation.  
 

 Legislative context A9.2

 Special Protection Areas (SPAs) are designated under the European Commission (EC) Birds A9.2.1
Directive25 for rare, vulnerable and regularly occurring migratory bird species and Special 
Areas of Conservation (SACs) or Sites of Community Importance (SCIs)26 are designated 
under the EC Habitats Directive27 for their habitats and/or species of European importance; the 
Directives are implemented domestically by the European Communities (Birds and Natural 
Habitats) Regulations 2011..  SPAs and SACs are collectively known as Natura 2000 sites (or 
European Sites).  
 

 Natura 2000 is a European network of protected sites, representing areas of the highest value A9.2.2
for natural habitats and species of plants and animals which are rare, vulnerable or 
endangered in the European Community.  Candidate SACs (cSACs) are also submitted to the 
EC to await formal adoption and must be considered as fully designated SACs, and will 
eventually be recognised fully by the EC and under domestic legislation as fully designated 
sites.  
 

 As stated in the Habitats Directive, a competent authority, before deciding to undertake, or A9.2.3
give any consent, permission or other authorisation for a plan or project which – (a) is likely 
to have a significant effect on a European site (either alone or in-combination with other plans 
or projects); and (b) is not directly connected with or necessary to the management of the 
sites, shall make an AA of the implications for the site in view of that site’s conservation 
objectives.  This section provides information to allow the competent authority to determine 
whether a significant effect is likely.  
 

 Data Sources and Guidance A9.3

 The following data sources have been used to complete this assessment: A9.3.1
 

i. Assessments undertaken in the Preliminary Environmental Screening report (document 
reference: 1620000345-2)28; 

ii. 2001 Environmental Impact Assessment and associated appendices for the Arklow Bank Wind 
Park; 

iii. Benthic monitoring reports (2004 to 2011); 
iv. Bathymetric monitoring reports (2004 to 2015); 
v. Underwater inspection reports (2013 and 2014); 
vi. Fourth Strategic Environmental Assessment for Oil and Gas Activity in Ireland’s Offshore 

Waters: IOSEA 4 Irish and Celtic Seas, Environmental Report (2011); 
vii. Tidal and Current Energy Resources in Ireland (2005); 
viii. Accessible Wave Energy Resource Atlas: Ireland (2005); 
ix. Anglian Marine Aggregates Regional Environmental Assessment (2012); 
x. Area 473 East Dredger and Plume Monitoring Study (2011); and 
xi. Harnessing our ocean wealth, An Integrated Marine Plan for Ireland, Roadmap (2012). 

                                                
25 European Communities (1979) Council Directive 79/409/EEC on the conservation of wild birds 
26 SCIs refer to sites that have been adopted by the European Commission but not yet formally designated as a SAC by the 

government of 

each country. 
27 European Communities (1992) Council Directive 92/43/EEC on the conservation of natural habitats and of wild flora and fauna 
28 Ramboll Environ (2015) Arklow Bank Seabed Levelling Preliminary Environmental Screening. September 2015,  Document Ref 

1620000345-2. 
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 Methodology A9.4

 The approach to the screening exercise will comprise: A9.4.1
 

i. A description of the proposed works and other projects considered as part of the in-
combination assessment (assessment of cumulating effects from other projects); 

ii. Characterisation of potential sources of effects; 
iii. Identification of European Sites to undergo screening; and  
iv. Screening for likely significant effects to European Sites.  

 
 Screening will identify European sites that have the potential to be affected (alone or in-A9.4.2

combination with other projects) by the proposed works. This screening process has been 
provided in anticipation of the formal screening process to be undertaken by the competent 
authority, or to be may be adopted by the competent authority. Sites are screened in or out of 
further assessment based on connectivity between the predicted effects of the proposed works 
and the qualifying interest features of the designated site. 
 

 Qualifying features of European Sites have the potential to be affected by the proposed A9.4.3
development where: 
 

i. There is spatial and temporal overlap between the predicted effects of the proposed works 
(alone or in-combination with other plans or projects) and in the case of Annex I habitats, 
with the qualifying feature itself; or 

ii. In the case of Annex II species or other qualifying species, the predicted effects of the 
proposed development (alone or in-combination with other plans or projects) overlap spatially 
and temporally with vital habitats or food resources within their normal foraging range (i.e. 
for seabirds, the mean maximum foraging ranges estimated by Thaxter et al., 201229). 
 

 Site Description A9.5

 The Arklow Bank Wind Park is an existing 25 megawatt (MW) offshore wind farm generating A9.5.1
electrical power for the Wicklow region in Ireland. The wind farm consists of seven 3.6 MW 
turbines; each supported by a steel monopile foundation and is located on the Arklow Bank.  
 

 The Arklow Bank Wind Park was granted a Foreshore Licence in January 2002 by the Minister A9.5.2
for Communications, the Marine and Natural Resources (now the Department for 
Environment, Community and Local Government). The term of the Foreshore Licence is for a 
period of 30 years.  
 

 Arklow Bank is a shallow water sandbank in the Irish Sea, around 10 km to the east of A9.5.3
Arklow, County Wicklow. Arklow Bank covers an area of approximately 27 km by 2.5 km. 
Water depths on the Bank generally vary between 2 m and 25 m, although there are areas on 
the Bank which have water depths of less than 1 m in depth. The Arklow Bank Wind Park is 
located towards the centre of the Bank, with water depths varying between 2 m and 5 m 
(LAT).  
 

 Arklow Bank has a morainic ridge at its core, covered by a layer of mobile sediments (sand A9.5.4
and gravel). The moranic ridge is thought to have been deposited by glacial activity during the 
last ice age (pre 12,000 years before present (BP)) with the mobile sediments forming 
following relative sea level rise post 10,000 BP.  The site is likely to be undergoing reworking 
as a result of natural hydrodynamic processes, e.g. tidal currents and waves.  
 

 Proposed Works A9.6

 The proposed activity includes the levelling of the seabed within the turbine area by use of an A9.6.1
11 m width plough towed by a vessel.  The campaign will be undertaken during daylight hours 

                                                
29 Thaxter, C. B., Lascelles, B., Sugar, K., Cook, A. S. C. P., Roos, S., Bolton, M., Langston, R. H. W.,. (2012). Seabird foraging 

ranges as a preliminary tool for identifying candidate Marine Protected Areas. Biological Conservation, 156: 53-61. 
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only, at all states of the tide, and will be complete in the order of weeks.  The works are not 
directly related to nature conservation management of European Sites. 
 

 Projects Considered for the Assessment of In-combination  A9.7

 The Habitats Directive requires that plans or projects are assessed alone and in-combination A9.7.1
with other plans or projects to determine whether a likely significant effect to European Sites 
could occur.  This is to protect sites from cumulative effects from multiple projects, and 
ensure all possible effects are considered when effects from individual projects alone would 
not be significant.  Only plans or projects that would increase the likelihood of significance of 
effects should be considered.  The considerations of in-combination effects will be undertaken 
for each site considered within the screening.   
 

 The following types of project and plan must be considered in the in-combination assessment: A9.7.2
 

i. Incomplete projects; 
ii. Projects consented but not started; 
iii. Projects subject to periodic review (such as annual licences); 
iv. Applications lodged but not determined; 
v. Refusals subject to appeal; 
vi. Known projects not needing consent; 
vii. Proposals in adopted plans; and 
viii. Firm proposals in published draft plans. 

 
 Plans or projects that are not in the stages listed above are considered to be part of the A9.7.3

baseline environment, as they are already in place, or are not sufficiently well-founded to 
assume that they may occur.  The following industries or activities will be considered as 
projects that may contribute to an in-combination effect as they may cause similar effects to 
those of seabed levelling: 
 

i. Dredging and aggregate extraction projects; 
ii. Offshore renewable energy projects and ancillaries; 
iii. Cable and pipeline installations; 
iv. Oil and gas installations; 
v. Carbon capture and storage (CCS) / gas storage; and 
vi. Coastal works (such as sea-defences, ports and harbours). 

 
 Consultation with the Environmental Protection Agency (EPA)30 indicates that there are no A9.7.4

EPA-licensable activities of relevance in the vicinity of the proposed ploughing works.  
Therefore, is it understood that other projects are all a significant distance from the proposed 
seabed ploughing.  
 

 Commercial fishing and general shipping activity has been occurring for centuries, and is A9.7.5
considered to be part of the baseline environment as it cannot be considered to be a plan or 
project in terms of the Habitats Directive.  Such activity is considered to be relevant to article 
6(2) of the Directive, placing responsibility on member states to avoid deterioration of the 
habitats and significant disturbance, rather than article 6(3) of the Directive, which requires 
the competent authority to assess plans and projects likely to have a significant effect against 
conservation objectives.  This report aims to provide information to aid the competent 
authority to undertake its obligations under article 6(3) of the Directive.  Therefore, 
commercial fishing activity is not included within the consideration of in-combination effects.  
 

 Potential Sources of Effects A9.8

Disturbance and alteration to seabed by plough 

 

                                                
30 Higgins, T. (2016) In-combinations effects, Email, 18/01/2016. Environental Protection Agency, Inspector. 
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 The plough will cause direct disturbance and re-working of seabed sediment.  The seabed may A9.8.1
support benthic invertebrates, and their abundance/diversity may be reduced.  This may lead 
to the indirect of reduction of prey available to species of interest.  Although the plough will 
not be removing sediment or fauna from the seabed, the mechanical action of the plough may 
cause direct damage to benthic fauna, leaving it exposed at the seabed surface and subject to 
predation, or buried/smothered31. 
 

 The plough will be towed within a defined area of 0.42 km2 and will be undertaken on a A9.8.2
campaign basis, with the initial seabed levelling campaign proposed to take approximately 
eight days to complete (weather dependent).  It is expected that the habitat will be returned 
to its natural state following ploughing, as the seabed substrate will remain as fine sand in 
shallow and exposed water. 
 

 The fisheries identified in the region of Arklow Bank mainly comprise demersal fish and A9.8.3
molluscs32, that indicate a sub-optimal foraging resource for seabirds, which favour small, 
pelagic fish.  Benthic monitoring has been undertaken at in the region since 2004.  The 
sediment is classed as moderately well sorted fine sane (after Buchanan).  Analysis of biota 
indicated that the 2011 anchor dredge sample included one individual from a single taxa only.  
The sample was classed as the biotope IGS.Mob (Infralittoral mobile clean sand with sparse 
fauna), which is typical of sandbanks and was also apparent in samples collected from other 
parts of Arklow Bank to the north and south.  This biotope has a very low sensitivity to 
physical disturbance (with moderate confidence)33  
 

 Arklow Bank Wind Park monitoring samples from the wider region, particularly 10 km to the A9.8.4
northwest and 5 km to the south, have continually shown greater benthic invertebrate 
abundance and diversity of than Arklow Bank34.  This may be due to the high energy 
environment and mobility of sediment on the banks.   
 
Increase in suspended sediment  

 
 The water quality of marine European Sites is a key determinant in ensuring the integrity of A9.8.5

the habitats and species of the site.  Increases in suspended sediment, above natural 
variation, can result in reduced visibility in the water column and therefore reduced foraging 
success.  Increased solids in the water column can also reduce the gill function in fish and 
reduce the capabilities of filter feeders by blocking their feeding apparatus. 
 

 Increases in suspended sediment concentrations may be caused as sediment is mobilised from A9.8.6
the seabed by the plough.  Due to the nature of the levelling activity, the source of the 
sediment will be limited to the plough location (i.e. the sediments will not be dredged into a 
hopper with spillways or screening mechanisms).  Therefore, sediment will be introduced low 
in the water column where there is a higher chance of sediment settling out (due to the small 
distance to settle through).  It is inferred that seabed turbidity is naturally high, and visibility 
is naturally low,  as the tidal bed shear stress varies to forces greater than those required to 
bring the sediment into suspension (mean bed stress is 15-20 N/m2 at Arklow bank, and the 

critical shear stress of fine sand is 0.145 – 0.194 N/m2)35,36.  
 

 It is likely that the potential sediment plume will last less than an hour after the cessation of A9.8.7
seabed ploughing, and the peak suspended sediment plumes above the natural background 
variation is likely to occur over less than ten minutes, in which time it will decay rapidly.  The 
plume may extend northwards as a result of the mean currents and net tidal excursion, but as 

                                                
31 Boyd, S. E., Limpenny, D. S., Rees, H. L., and Cooper, K. M. (2005) The effects of marine sand and gravel extraction on the 

macrobenthos at a commercial dredging site (results 6 years post-dredging). ICES Journal of Marine Science, 62: 145-162. 
32 Ramboll Environ (2015)  Arklow Bank Seabed Levelling Preliminary Environmental Screening. September 2015. 
33 Tyler-Walters, H., Lear, D. & Allen J.H., (2004) Identifying offshore biotope complexes and their sensitivities. Report to Centre 

for Environmental, Fisheries, and Aquaculture Sciences from the Marine Life Information Network (MarLIN). Plymouth: Marine 

Biological Association of the UK. 
34 Aquatic Services Unit (2012) Arklow Bank Offshore Windfarm Environmental Monitoring Benthic Ecology Survey Report 

June 2011. A Report to GE Wind Energy March 2012. 
35 HowarthH, M J. 2005. Hydrography of the Irish Sea. Proudman OceanographicLaboratory Internal Document, 174. 
36 Berenbrock, Charles, and Tranmer, A.W., (2008) Simulation of flow, sediment transport, and sediment mobility of the Lower 

Coeur d’Alene River, Idaho: U.S. Geological Survey Scientific Investigations Report 2008–5093, 164 p. 
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demonstrated, the extent is likely to be very limited to approximately 350 m (see Section 
11.2) and unlikely to be discernable from the natural variation caused by the high energy 
environment.  
 

Sediment deposition 

 
 Contrary to the potential effect of altering the seabed habitat through direct disturbance by A9.8.8

the plough, the potential effect of sediment deposition may extend beyond the immediate 
area of the plough.  This will occur as mobilised sediment settles out back to the seabed.  
However, due to the source of the sediment input being low in the water column, there is little 
opportunity for far-field dispersal.  The habitats in the area likely to be affected by sediment 
disposition are characterised by infralittoral mobile clean sand with sparse fauna, which have 
an inherently low sensitivity as the biotope is typically made up of tolerant or mobile species 
than are capable of burrowing in sand and are characterised for being present in high energy 
environments.   
 
Noise and visual disturbance 
 

 Noise and visual disturbance will be created as a result of the vessel presence.  This may A9.8.9
cause species such as birds and marine mammals to cease feeding or move away from the 
area, which may affect the energy requirements of the birds, which may influence individual 
fitness.  Whilst some groups such as gulls have been shown to be attracted to areas with 
increased shipping activity, many others, including seaduck, divers, shearwaters, grebes and 
terns, have been shown to actively avoid shipping lanes37. 
 

 The location of the proposed works is adjacent to the Arklow Harbour shipping channel.  A A9.8.10
navigation risk assessment (NRA) was undertaken for the Arklow Bank Wind Park as part of 
the EIA.  This identified shipping navigation routes to the east and to the west of Arklow Bank.  
The annual number of ship movements on these routes was 12,606 during the time of the 
study38.  It was also estimated that ten vessels were operating beam trawling equipment for 
170 days of the year in the area, these vessels add to the vessel traffic and would be 
undertaking similar movement to the proposed seabed levelling activity.   
 

 The seabed ploughing will be completed by one vessel only, over a course of eight days (for A9.8.11
the initial campaign).  Therefore, the addition of the single vessel is considered to be 
negligible in the context of the baseline activity.  
 

 Potential for Likely Significant Effects A9.9

European Sites with potential to be affected by the development- preliminary exclusion of 

sites 

 
 This section provides details of the exercise that has been undertaken to exclude non-relevant A9.9.1

sites from the assessment – this was undertaken before more detailed screening on the 
remaining potentially relevant sites. .  This preliminary exercise uses a broad-brush approach 
to exclude European sites where it can be demonstrated that these will not experience likely 
significant effects.  As part of this, all sites outside a 20 km radius search area from the 
proposed works have been excluded.  Although this distance has been arbitrarily chosen as a 
threshold (i.e. is not based on ecological grounds), it is considered beyond reasonable doubt 
that the proposed activity will not result in likely significant effect to the features of sites 
beyond this range based on the following rationale: 
 
i. There is a lack of connectivity between the ploughing works and designated features at 

the European sites due to mechanisms of dispersion or attenuation limiting the extent of 
the effect. As a result, the proposed works will not cause detectible changes to the 

                                                
37 Cook, A.S.C.P. & Burton, N.H.K. (2010) A review of the potential impacts of marine aggregate extraction on seabirds. Marine 

Environment Protection Fund (MEPF) Project 09/P130. 
38 RAMBØLL BREDEVEJ (2001) Arklow Bank Wind Park, Ship Collision Frequencies and Potential Oil Spillage Trawl and Anchor 

damage frequencies for Cables.  Ref: 145104A, June 2001. 
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environment more than 20 km from the works site. The scale of the effects are 
characterised in Section A9.8.  

ii. For European sites that are further than 20 km from the works (see Figure A9.1)and 
designated for species that are mobile, and therefore have a possibility of passing 
through the area of works, there will be a lack of significant effect to that 
species/population and therefore the integrity of those sites.   

a. For example, marine element of the Wexford Harbour and Slobs SPA is 
approximately 52 km from the works site and includes wintering lesser black‐
backed gull (Larus fuscus) as a feature.  The average maximum foraging range of 
lesser black-backed gull is 141.0 ± 50.8 km during breeding (taken as 141 km 
due to a ‘moderate’ confidence in the mean).  Therefore, it would be considered 
possible for this feature to be temporarily present in the area affected by the 
works and experience disturbance/disruption due to noise or plume presence.  
This species would have access to a foraging area of over 67,000 km2 based on 
its average maximum foraging range (while breeding), of which 40,900 km2 is 
marine habitat39. The application area is 0.42 km2, and therefore occupies 
0.0010% of the marine habitat available (of which only a proportion would be 
affected at any one time due to the single vessel operating).  Additionally, this 
area of marine habitat has been shown to support little benthic fauna compared 
to other areas of available foraging habitat and has naturally high suspended 
solids.  Sightings of lesser black-backed gull and other seabirds indicate that they 
are present throughout the Irish Sea and St George’s Channel40,41.  Seabirds are 
therefore considered to be capable utilising other parts of the marine habitat and 
tolerant of the changes due to the effects’ negligible severity, extent, duration 
and frequency.  This justification may also be applied to other mobile Annex II 
species, such as marine mammals, originating from European sites that are a 
substantial distance from the application area.  
 

iii. The European sites beyond 20 km are not considered to experience likely significant 
effects in-combination with other projects due to the following reasons depending on the 
distance: 

a. The proposed works do not present any direct or indirect significant effects to the 
integrity of a European Site beyond 20 km from the site; therefore do not 
contribute to any in-combination effects; 

b. The project cannot contribute to an in-combination effect to breeding populations 
of seabirds associated with European Sites due to the distance from potential 
breeding-bird foraging grounds being greater than the species foraging range 
whilst breeding.  During the non-breeding season (when foraging ranges are not 
applicable), effects from other projects will not accrue in a cumulative manner as 
the area is not considered to be an important feeding area and the distance to 
other projects means that individuals are highly likely to recover before 
encountering other project’s effects; and 

c. The effects caused by similar activities are unlikely to accrue in a cumulative 
manner based on the distances to other project locations.  Individuals will 
tolerate or recover from the negligible-scale changes caused by seabed levelling 
before potential interaction with other projects. 

  

                                                
39 This calculation considered the marine element of the SPA only due to the irrelevance of the wider riverine extent. A 141 km 

buffer was applied to the marine element of the SPA, then the area above the high tide mark was removed to indicate the marine 

foraging area to lesser black-backed gulls originating from any point within the marine part of the SPA 
40 Stone, C.J. et al, (1995), An atlas of seabird distribution in north-west European waters, 326 pages, A4 softback, ISBN 1 

873701 94 2 
41 Marine Institute and Department of Environment, Community and Local Government (2016) Ireland’s Matine Atlas [online]. 

Avavilable at: http://atlas.marine.ie/ [accessed 14/01/2016]. 
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European Sites with potential to be affected by the development considered for full screening 

 
 Those that are within the 20 km buffer area, and are therefore nominally considered for full A9.9.2

screening are: 
 

i. Wicklow Reef SAC; 
ii. Wicklow Head SPA; 
iii. Magherabeg Dunes SAC; 
iv. Buckroney-Brittas Dunes And Fen SAC; and 
v. Kilpatrick Sandhills SAC.  

 
 Full Screening of Interest Features A9.10

 This process refines the list of associated European Sites by assessing if likely significant A9.10.1
effects to individual features can be ruled out.  For example, if the feature of the site is not 
sensitive or likely to occur within the extent of an effect, the feature is ruled out of further 
assessment.  
 

 The potential for any of the effects to influence each of the features of the European Sites is A9.10.2
indicated by a cross or tick in Table A9.1 (a cross indicates that a likely significant effect has 
been screened out (i.e. no likely significant effect), tick indicates that likely significant effect 
screened in (likely significant effect)), accompanied with a description of the rationale.  This 
information is then used to indicate if the feature should be ruled out of further assessment, 
or whether there is potential for a likely significant effect.  
 

 Only habitats and species listed as part of the conservation objectives of the sites have been A9.10.3
considered because the AA must be carried out in light of these objectives42.  As there is no 
potential for a ‘significant effect’ in HRA terms to other habitat/species associated with sites ( 
as ‘significant effect’ refers to a compromise in the conservation objectives), they are ruled 
out of further assessment.   
 

 Simple geospatial assessments have been undertaken to estimate the approximate proportion A9.10.4
of foraging habitat available to certain species of seabirds during the breeding season.  This 
has been done by creating a buffer area around a known SPA/SCI/colony to indicate the mean 
maximum foraging range of a specific species – the buffer is measured from the SPA/SCI 
boundary.  Following this, the areas above mean high water springs (land areas), are 
removed from the buffer, and where the buffer overlaps to unrealistic areas, such as 
extending over to the North Atlantic Sea by the west coast of Ireland, these areas are also 
removed because it is not realistic to assume that seabirds would regularly cross large 
landmasses.   
 

 The resulting, clipped buffer indicates the marine area available for foraging.  This has been A9.10.5
used in justifications for screening decisions.  The justifications also take into account that 
density of bird foraging areas will always be greater closer to the colony, and decline further 
away.  This can be inferred because at any one point away from the colony, the density of the 
colony’s seabirds will be inversely proportional to the square of the distance from the source 
because the area of the circle around the colony increases with the square of the radius, and 
from the reporting of curved lines for cumulative bird abundance against distance from the 
colony43. Reasonable discretion has been used to take this concept into account.  
 

 Following the screening exercise shown in Table A9.1, no European Sites have been selected A9.10.6
as requiring further consideration to determine if the conservation objectives of the site could 
be undermined as a result of the proposed seabed levelling works. 

                                                
42 Environment, heritage and Local Governement (2010) Appropriate Assessment of Plans and Projects in Ireland Guidance for 

Planning 

Authorities.  11 February 2010: 
43 Natural England (2012) Galloper Wind Farm Order Application. Written Summary of Oral Case put by Natural England at the 

Issue Specific Hearing relating to Biodiversity, Biological Environment and Ecology EN010003. 40pp. 
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 Conclusions A9.11

 This report has been prepared to support the Dumping at Sea Permit application and provide A9.11.1
information regarding likely significant effect to European Sites in light of their conservation 
objectives.  It is intended that the information presented is used by the licensing authority to 
determine whether significant impacts on the SPAs and SACs are likely. 
 

 The key findings of the report are: A9.11.2
 
i. The effects of seabed ploughing were assessed as not causing an effect to the integrity of 

the European Sites; and 
ii. Effects to species and habitat features of European Sites were screened out.  Each 

feature was individually assessed, but the most common reasons for screening out 
features from further investigation were: 

a. There was no effect pathway to the feature (direct or indirect); and 
b. Where a potential pathway was present, the scale of the effect would not 

undermine the site’s conservation objectives – effects from similar projects are 
not considered accrue in a cumulative manner due to the vast opportunity for 
recovery between projects’ effects. 
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Table A9.1  Screening of sites for Likely Significant Effects 

European 

Site 

Distance 

to site 

Interest 

features 

Seabed 

disturbance/alternation 

effect 

Increase in 

suspended 

sediment 

Sediment 

deposition 

effect 

Noise and visual 

disturbance 

effect 

In-

combination 

effects 

Likely 

significant 

effect 

Kilpatrick 

Sandhills 

SAC 

(IE0001742) 

9.4 km • Annual 

vegetation of 

drift lines 

• Embryonic 

shifting dunes 

• Shifting dunes 

along the 

shoreline with 

Ammophila 

arenaria 

(white dunes) 

• Fixed coastal 

dunes with 

herbaceous 

vegetation 

(grey dunes)* 

• Atlantic 

decalcified 

fixed dunes 

(Calluno-

Ulicetea)* 

✖  

The interest features are 

terrestrial or supralittoral 

habitats and therefore cannot 

be disturbed or altered by the 

proposed seabed levelling 

works. 

✖  

The interest 

features are 

terrestrial or 

supralittoral 

habitats and 

therefore not 

influenced by 

marine suspended 

sediment 

concentrations. 

✖ 

The interest 

features are 

terrestrial or 

supralittoral 

habitats and 

therefore cannot 

be affected by 

sediment 

deposition under 

water. 

✖ 

The interest 

features are 

terrestrial or 

supralittoral 

habitats and 

therefore not 

sensitive to noise 

or visual changes. 

✖ 

The works 

cannot 

contribute to an 

in-combination 

effect as there 

is no pathway to 

the seabed 

levelling and the 

features and no 

in-combination 

projects are in 

the area. 

✖ 

Buckroney-

Brittas 

Dunes And 

Fen SAC 

(IE0000729) 

 

13.2 km • Annual 

vegetation of 

drift lines 

• Perennial 

vegetation of 

stony banks 

• Mediterranean 

salt meadows 

(Juncetalia 

✖  

The interest features are 

terrestrial or supralittoral 

habitats and therefore cannot 

be disturbed or altered by the 

proposed seabed levelling 

works. 

✖  

The interest 

features are 

terrestrial or 

supralittoral 

habitats and 

therefore not 

influenced by 

marine suspended 

✖ 

The interest 

features are 

terrestrial or 

supralittoral 

habitats and 

therefore cannot 

be affected by 

sediment 

✖ 

The interest 

features are 

terrestrial or 

supralittoral 

habitats and 

therefore not 

sensitive to noise 

or visual changes. 

✖ 

The works 

cannot 

contribute to an 

in-combination 

effect as there 

is no pathway to 

the seabed 

levelling and the 

✖ 
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European 

Site 

Distance 

to site 

Interest 

features 

Seabed 

disturbance/alternation 

effect 

Increase in 

suspended 

sediment 

Sediment 

deposition 

effect 

Noise and visual 

disturbance 

effect 

In-

combination 

effects 

Likely 

significant 

effect 

maritimi) 

• Embryonic 

shifting dunes 

• Shifting dunes 

along the 

shoreline with 

Ammophila 

arenaria 

(white dunes) 

• Fixed coastal 

dunes with 

herbaceous 

vegetation 

(grey dunes)* 

• Atlantic 

decalcified 

fixed dunes 

(Calluno-

Ulicetea)* 

• Dunes with 

Salix repens 

ssp. argentea 

(Salicion 

arenariae) 

• Humid dune 

slacks 

• Alkaline fens 

sediment 

concentrations. 

deposition under 

water. 

features and no 

in-combination 

projects are in 

the area. 

Magherabeg 

Dunes SAC 

(IE0001766) 

13.4 km • Annual 

vegetation of 

drift lines 

• Embryonic 

shifting dunes 

✖  

The interest features are 

terrestrial or supralittoral 

habitats and therefore cannot 

be disturbed or altered by the 

✖  

The interest 

features are 

terrestrial or 

supralittoral 

✖ 

The interest 

features are 

terrestrial or 

supralittoral 

✖ 

The interest 

features are 

terrestrial or 

supralittoral 

✖ 

The works 

cannot 

contribute to an 

in-combination 

✖ 
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European 

Site 

Distance 

to site 

Interest 

features 

Seabed 

disturbance/alternation 

effect 

Increase in 

suspended 

sediment 

Sediment 

deposition 

effect 

Noise and visual 

disturbance 

effect 

In-

combination 

effects 

Likely 

significant 

effect 

• Shifting dunes 

along the 

shoreline with 

Ammophila 

arenaria 

(white dunes) 

• Fixed coastal 

dunes with 

herbaceous 

vegetation 

(grey dunes)* 

• Atlantic 

decalcified 

fixed dunes 

(Calluno-

Ulicetea)* 

• Petrifying 

springs with 

tufa formation 

(Cratoneurion)

* 

proposed seabed levelling 

works. 

habitats and 

therefore not 

influenced by 

marine suspended 

sediment 

concentrations. 

habitats and 

therefore cannot 

be affected by 

sediment 

deposition under 

water. 

habitats and 

therefore not 

sensitive to noise 

or visual changes. 

effect. 

Wicklow 

Head SPA 

(IE0004127) 

16.5 km • Kittiwake 

Rissa 

tridactyla44 

✖ 

Kittiwake have a very low 

vulnerability to changes to fish 

and benthic communities37.  

This species has a mean 

maximum foraging range of 

60.0 km, therefore may be 

capable of foraging over the 

proposed levelling area. 

✖ 

Kittiwake have a 

very low 

vulnerability to 

turbidity37.  This 

species has a mean 

maximum foraging 

range of 60.0 km, 

therefore may be 

✖ 

Kittiwake have a 

low vulnerability 

to sediment 

depostion37.  This 

species has a 

mean maximum 

foraging range of 

60.0 km, 

✖ 

Kittiwake have a 

very low 

vulnerability to 

disturbance 

caused by vessel 

presence (noise 

and visual)37.  

This species has a 

✖ 

The effects 

caused by 

similar activities 

are unlikely to 

accrue in a 

cumulative 

manner based 

on the distances 

✖ 

 

                                                
44 This feature is the only habitat or species listed within the conservation objectives for Wicklow Head SPA. 
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European 

Site 

Distance 

to site 

Interest 

features 

Seabed 

disturbance/alternation 

effect 

Increase in 

suspended 

sediment 

Sediment 

deposition 

effect 

Noise and visual 

disturbance 

effect 

In-

combination 

effects 

Likely 

significant 

effect 

However, the Bank does not 

support fisheries of 

importance to kittiwake, and 

birds would have access to 

approximately 6,930 km2 of 

marine areas from this colony.  

The proposed levelling area 

makes up approximately 

0.006% of this area.  During 

the non-breeding season, this 

species is capable of travelling 

further distances from the 

colony, and the proportion of 

available sea area would 

increase.  Due to the mobility 

of the species and the lack of 

prey fauna associated with the 

dump site, the localised effects 

of seabed disturbance are not 

considered to present a Likely 

Significant Effect to the 

foraging success of kittiwakes 

or the integrity of the SPA.  

 

capable of foraging 

over the proposed 

plough area.  

However, the Bank 

does not support 

fisheries of 

importance to 

kittiwake, and 

birds would have 

access to 6,930 

km2 of marine 

areas from this 

colony.  The 

proposed ploughing 

area makes up 

approximately 

0.006% of this 

area.  During the 

non-breeding 

season, this 

species is capable 

of travelling further 

distances from the 

colony, and the 

proportion of 

available sea area 

would increase.  

Due to the mobility 

of the species, the 

abundance of 

similar feeding 

habitat and the 

therefore may be 

capable of 

foraging over the 

proposed plough 

area.  However, 

the Bank does not 

support fisheries 

of importance to 

kittiwake, and 

birds would have 

access to 

approximately 

6,930 km2 of 

marine areas from 

this colony.  The 

proposed 

ploughing area 

makes up 

approximately 

0.006% of this 

area.  During the 

non-breeding 

season, this 

species is capable 

of travelling 

further distances 

from the colony, 

and the 

proportion of 

available sea area 

would increase.  

Due to the 

mean maximum 

foraging range of 

60.0 km, 

therefore may be 

capable of 

foraging over the 

proposed plough 

area.  However, 

the bank does not 

support fisheries 

of importance to 

kittiwake, and 

birds would have 

access to 

approximately 

6,930 km2 of 

marine areas from 

this colony.  The 

proposed 

ploughing area 

makes up 

approximately 

0.006% of this 

area.  During the 

non-breeding 

season, this 

species is capable 

of travelling 

further distances 

from the colony, 

and the 

proportion of 

to other project 

locations.  

Individuals will 

recover from 

the negligible-

scale effects 

caused by 

ploughing 

before potential 

interaction with 

other projects.  
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European 

Site 

Distance 

to site 

Interest 

features 

Seabed 

disturbance/alternation 

effect 

Increase in 

suspended 

sediment 

Sediment 

deposition 

effect 

Noise and visual 

disturbance 

effect 

In-

combination 

effects 

Likely 

significant 

effect 

natural variability 

in turbidity, the 

localised effects of 

potential increases 

in turbidity are not 

considered to 

present a Likely 

Significant Effect to 

the foraging 

success of 

kittiwakes or the 

integrity of the 

SPA.  

 

 

 

 

mobility of the 

species, the 

abundance of 

similar feeding 

habitat, the 

localised effects of 

deposition are not 

considered to 

present a Likely 

Significant Effect 

to the foraging 

success of 

kittiwakes or the 

integrity of the 

SPA.  

 

available sea area 

would increase.  

Due to the 

mobility of the 

species, the 

abundance of 

similar feeding 

habitat and the 

existing 

background 

disturbance, the 

negligible 

increases in 

noise/vessel 

presence are not 

considered to 

present a Likely 

Significant Effect 

to the fitness of 

kittiwakes or the 

integrity of the 

SPA.  

Wicklow 

Reef SAC 

(IE002274) 

16.6 km • Reefs45 ✖. 

This feature is beyond the 

extent of the effect.  

 

 

✖. 

This feature is 

beyond the extent 

of the effect.  

 

✖ 

This feature is 

beyond the extent 

of the effect.  

 

✖ 

This feature is 

beyond the extent 

of the effect. 

✖ 

No contribution 

to an in-

combination 

effect. 

✖ 

* denotes a priority habitat 

                                                
45 This feature is the only habitat or species listed within the conservation objectives for Wicklow Reef SAC. 
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