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MARINE ECOLOGY, INTERTIDAL ECOLOGY AND SEDIMENT AND WATER 
QUALITY 

1 The Institute of Estuarine and Coastal Studies (IECS) at the University of Hull was 
commissioned by Aberdeen Offshore Wind Farm Limited (AOWFL) to undertake the 
Baseline Technical report for the proposed European Offshore Wind Deployment 
Centre (EOWDC).   

2 The present report focuses on marine ecology baseline information and presents an 
update of the literature review carried out by Titan Ltd (TES, 2008a) which was based 
on a previous turbine layout.  The Titan Ltd report included analysis of sediment and 
water quality, benthic ecology, natural fish and shellfish species.  This information 
has been incorporated with the results of the benthic sampling and analysis 
programme undertaken by the Centre for Marine and Coastal Studies Limited 
(CMACS Ltd) in September 2010 and additional data from Marine Scotland Science. 

1. Information for the Non-Technical Summary 

3 The proposed EOWDC area (i.e. the area inside the development lease boundary) 
shows physical, chemical and biological characteristics resembling those of the 
surroundings.  There is general agreement between scientific literature and survey 
results. 

4 Well-washed fine sandy sediments are present in the site in the vicinity of the 
proposed  EOWDC.  A gradient in sediment characteristics has been observed with a 
decrease in mud and organic content in sediments at inshore, shallower stations.  
This is as expected given the higher degree of sediment re-suspension caused by 
tidal movements, wave action and coastal currents in these areas. 

5 Contaminant levels measured in sediments during the benthic survey did not raise 
any concerns, predominantly being below detection limits (organic compounds such 
as polycyclic aromatic hydrocarbons, polychlorinated biphenyls, organotin 
compounds), or below international benchmarks indicating potential adverse 
biological effects in aquatic systems (as for heavy metals).  The sediment 
contamination in the site is in line with the background contamination levels reported 
for the North Eastern Atlantic zone. 

6 The water quality in the Aberdeen area is generally good given the presence of a 
large sewage outfall for trade and domestic effluent.  This is confirmed by the 
information on the quality of nearby bathing waters for the past few years.   

7 The intertidal areas in Aberdeen Bay are mostly represented by sandy shores with 
moderate exposure to wave action, wind and tidal streams.  The intertidal benthic 
fauna is dominated by mobile crustaceans (such as haustorid amphipods).  These 
habitats may provide feeding grounds to fish species using the adjacent sublittoral 
areas. 

8 The sublittoral benthic community is dominated by polychaetes (mainly Notomastus 
latericeus) and bivalves (mainly Nucula nitidosa and Tellina fabula).  Ophiuridae are 
also characteristic of the surveyed benthic assemblages, particularly at offshore 
stations.  Depth and distance offshore highly affects benthic assemblages.  
Assemblages (and biotopes) present within the proposed EOWDC area are 
consistent with those found further offshore where the benthic community strongly 
resembles the JNCC biotope SS.SSA.CMuSa.AalbNuc (Abra alba and N. nitidosa in 
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circalittoral muddy sand or slightly mixed sediment).  At inshore sites sparser benthic 
assemblages occur, matching well with the biotope SS.SSA.IFiSa.NcirBat (Nephtys 
cirrosa and Bathyporeia spp. in infralittoral sand).  This latter biotope, however, is not 
present within the proposed EOWDC area, where only the biotope 
SS.SSA.CMuSa.AalbNuc occurs.  The biotopes SS.SSA.CMuSa and SS.SSA.IFiSa 
are considered as a priority habitat under the UK BAP designation (sublittoral sands 
and gravels).  The UK Habitat Action Plan aims to ensure that the best examples of 
sublittoral sand and gravel habitats are protected from the adverse effects human 
activities, such as wind farm development.  However this is also the most common 
habitat found below the level of the lowest low tide around the coast of the United 
Kingdom, and is not uncommon in the wider Aberdeen Bay area, hence is not 
considered to have an especially high ecological importance at the local scale.  

9 The invertebrate epibenthic fauna in the site is sparse and is composed of brittle 
stars, brown shrimp and swimming crabs.  The most common fish species are flatfish 
such as dab and plaice, particularly in inshore stations.  Hooknose and whiting are 
also abundant.  Fishing grounds are located farther offshore or northwards with 
respect to the proposed development area.  No specific spawning or nursery grounds 
are reported in the proposed EOWDC area, although areas with these roles have 
been identified at a larger spatial scale.  The epibenthic survey carried out in the 
proposed EOWDC site seems to confirm the absence of spawning grounds.  A high 
abundance of juvenile flatfish (plaice and dab) has been recorded in inshore stations, 
suggesting their use as a nursery.  However, it is likely that similar nursery grounds 
extend over a wider area along the Scottish coast. 

10 A number of sites designated for conservation interest (SAC, SPA, Ramsar sites, 
SSSI and NNR) occur along the coast in the Aberdeen area.  However, the proposed 
EOWDC area and the surroundings do not fall within a designated statutory 
conservation area and no designated species are present within them, as confirmed 
by the survey results.  There is the possibility that migration routes of Atlantic salmon 
and sea trout cross the proposed EOWDC site, having the species important 
spawning areas in the nearby rivers (e.g. River Dee).  These species are discussed 
in detail within the salmon and sea trout assessment for the proposed EOWDC, 
although there is a notable lack of knowledge on how these salmonids migrate and 
behave along the east coast of Scotland.   
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2. Introduction 

11 The proposed EOWDC site is a wind farm and deployment centre located 
approximately between 2 and 4.5 km east of Blackdog, off the Aberdeenshire coast.  
The project is expected to comprise 11 wind turbines between 4 and 10 MW.  An 
Ocean Laboratory for meteorological and other environmental monitoring is proposed 
and would be subjected to a separate consent application.  The lease boundary for 
development will cover up to 20 km2 between northern Aberdeen and Balmedie and 
this area will be referred to in this document as the “proposed EOWDC area” (green 
area in Figure 1).  Where in text there is discussion regarding the wider area where 
the proposed development will fall (e.g. lease boundary and its surroundings) this will 
be referenced as the “proposed EOWDC site”.   

12 Offshore wind farm developments are listed under Annex II of the Environmental 
Impact Assessment Directive (97/11/EC) as “installations for the harnessing of wind 
power for energy production (wind farms)” and, as such, an Environmental Impact 
Assessment (EIA) must be carried out in support of any application for development 
consent.  Whilst the proposed EOWDC area is outside any designated statutory 
conservation areas, there are a number of European Directive designated sites 
nearby and these should be taken into account in any assessment of potential 
impacts.   

13 Assessing the impact of offshore wind farm developments on marine habitats and 
species must account for the natural variability within marine ecosystems (e.g. 
resulting from extreme weather conditions, storms, smothering following natural 
sediment movement, changes in predator/prey populations) so that distinction 
between natural and anthropogenically induced change can be made (Hiscock et al., 
2002).   

14 This section provides baseline data for the physical and chemical properties of the 
sediment (particle size and persistent contaminants), the macrofaunal communities 
living within the sediment (infauna) and those species living at the sediment/water 
column interface (epifauna).  Information available from the literature has been 
integrated with data obtained during benthic and epibenthic surveys carried out in the 
proposed EOWDC site.  These data were collected in order to characterise the 
benthic ecology in the proposed EOWDC area and its surroundings.  The data will 
also provide a baseline for the assessment of both direct and indirect (e.g. 
sedimentation) impacts of the scheme in the wider area during future monitoring.  A 
review of existing information on the water quality and nature conservation status in 
the area is also provided in this section.   

 



Marine Ecology, Intertidal Ecology and Sediment and Water Quality - Baseline Technical Report  

AOWFL  

Page 5 Institute of Estuarine and Coastal Studies 

 

Figure 1.  Proposed EOWDC site location in Aberdeen Bay.  The wider area where the 

proposed development will fall is referred to as the proposed EOWDC site, whereas the 

lease boundary for development is referred to as the proposed EOWDC area (green 

area in figure). 
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2.1. METHODOLOGY CONSULTATION 

15 Responses to the Request for Scoping Opinion 2010 which were relevant to marine 
ecology aspects were received from following organisations: 

• Sue Lawrence, Area Officer – City of Aberdeen and Aberdeenshire Central, 
Scottish Natural Heritage (10/09/29); 

• Robert Forbes, Senior Planning Enforcement Officer, Aberdeen City Council 
(10/09/23); 

• Nicola Abrams, Senior Planning Officer, Scottish Environmental Protection 
Agency (10/09/24); 

• Fiona Thompson, Marine Scotland (10/12/15) 

• Fiona Thompson, Marine Scotland (Scoping Opinion, and Consultee comments 
therein, in particular comments from Scottish Natural Heritage, Scottish 
Environmental Protection Agency, Marine Scotland, Association of Salmon 
Fishery Boards) (11/02/24) 
 

16 A previous Request for Scoping Opinion was submitted in 2005 when the project was 
a commercial wind farm and responses relevant to marine ecology were received 
from: 

• James C McKie, Fisheries Research Services (FRS) (05/07/06) 

• Ron MacDonald, Area manager, Scottish Natural Heritage (05/08/02) 
 

17 The above responses raised main concerns regarding UK BAP priority species, 
migratory fishes, and elasmobranchs.  These aspects were then taken into account 
when compiling the baseline technical report and main concerns regarding the 
impact assessment were also addressed in the EIA report and in the Environmental 
Statement (ES) chapter. 

18 Prior to the benthic sampling and analysis programme (CMACS Ltd, 2010), a Method 
Statement was provided by Vattenfall and agreed with statutory consultees.  These 
documents are listed below: 

• Titan Environmental Survey (TES) Ltd (2008b).  Marine Benthic Sampling 
Proposal.  Report CS0208/D1/V2.  April 2008 

• GoBe (2010).  Review of proposed Benthic Ecology Sampling 

• EOWDC (2010).  European Offshore Wind Deployment Centre: Proposed 
Benthic Sampling Strategy ver. 2. 

2.2. KEY GUIDANCE DOCUMENTS 

• Canadian Council of Ministers of the Environment (CCME) (2001).  Canadian 
sediment quality guidelines for the protection of aquatic life.  Summary tables.  
Updated in Canadian environmental quality guidelines, 1999, Canadian Council 
of Ministers of the Environment, Winnipeg. 
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• CEFAS (2004).  Offshore wind farms: Guidance note for Environmental Impact 
Assessment in respect of FEPA and CPA requirements.  Version 2.  Prepared by 
the Centre for Environment, Fisheries and Aquaculture Science (CEFAS) on 
behalf of the Marine Consents Unit (MCEU).  45pp 

• English Nature (2001).  Wind farm development and nature conservation.  
Publication by English Nature, Royal Society for the Protection of Birds, World 
Wildlife Fund UK & British Wind Energy Association.  Goldaming: WWF-UK. 

• JNCC (Joint Nature Conservation Committee) (2009).  Species pages for 2007 
UK BAP priority species.  http://www.jncc.gov.uk/_speciespages/437.pdf  

• JNCC (2008).  UK Biodiversity Action Plan; Priority Habitat Descriptions. BRIG 
(ed. Ant Maddock) 2008. 

• OSPAR (2006). OSPAR Agreement 2005-2006.  Agreement on Background 
Concentrations for Contaminants in Seawater, Biota and Sediment.  OSPAR 
Commission, London. Revised by ASMO 2006 (ASMO 2006 Summary Record 
(ASMO 06/12/1) § 5.38 

• OSPAR (2004).  Draft background document on problems and benefits 
associated with the development of offshore windmill farms (OWF).  Annex 1.  
Report BDC/03/4/2-E 

• Scottish Natural Heritage (2004).  Marine renewable energy and the natural 
heritage: an overview and policy statement.  Policy Statement No. 04/01. 

• Scottish Natural Heritage (2010).  Renewable energy and the natural heritage.  
Ref No. 2010/02. 

2.3. DATA INFORMATION AND SOURCES 

19 This section lists the sources of data used to describe the baseline environment 
within and around the proposed EOWDC area.   

• Heath M.R., Adams R.D., Brown F., Dunn J., Fraser S., Hay S.J., Kelly M.C., 
Macdonald E.M., Robertson M.R., Robinson S. and Wilson C. (1999).  Plankton 
monitoring off the east coast of Scotland in 1997 and 1998. Fisheries Research 
Services Report, No */99 

• SEA 5 Environmental report, September 2004, Department of Trade and 
Industry http://www.offshore-
sea.org.uk/site/scripts/book_info.php?consultationID=5&bookID=6 

• Fisheries Research Services (FRS) survey (2006).  Data from Video survey, 
assessment of the level of contaminants and epifauna trawls in Aberdeen Bay. 

• ICES (2006).  Cooperative Research Report No 281: Zooplankton monitoring 
results in the ICES area, Summary Status Report 2004/2005, Sept.  2006, pp.19-
21. 

• EMU Ltd (2007) Geophysical and seabed habitat assessment of the proposed 
Aberdeen Offshore Wind Farm.  Report to Aberdeen Renewable Energy Group 
and Amec Wind Energy Ltd.  Report No: 07/J/1/02/1136/0716. 
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• Titan Environmental Survey (TES) Ltd (2008a) Marine Ecology – Review of 
Baseline Information.  Report CS0208/R2/V2.  May 2008. 

• Centre for Marine and Coastal Studies Ltd (CMACS Ltd) (2011) Benthic Survey 
Technical Report Ref: J3154 Field Report v3.  February 2011. 

• British Crown and SeaZone Solutions Limited, Product Licence No. 062010.014  

• OSIRIS Projects Ltd (2010).  Report: Aberdeen offshore wind farm.  Geophysical 
survey.  December 2010.  Volume 2a, b 

• European Offshore Wind Deployment Centre (EOWDC) (2010).  Request for an 
Environmental Impact Assessment (EIA).  Scoping Opinion.  August 2010. 

• Marine Scotland Science survey (2010).  Trawl and video data from benthic 
survey in Aberdeen Bay. 
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3. Baseline Description 

20 A literature review was carried out in 2008 by Titan Environmental Survey (TES) Ltd. 
describing the North Sea environment and the area around Aberdeen Bay, including 
references to previous studies (TES, 2008a).  The majority of information used to 
compile the literature review in the present document has come from the TES report 
(2008a).  This information has then been integrated with the results of benthic and 
epibenthic surveys carried out in the proposed EOWDC site, in order to provide an 
updated picture of the benthic ecology in the area. In order to characterise the area 
for the purposes of the EIA only a single faunal sample has been analysed. If the site 
is consented it is AOWFL’s intention to analyse the remaining two samples for the 
purposes of statistically robust BACI (Before-after Control Impact) type analysis ie 
pre and post construction comparison. 

3.1. GENERAL REMARKS ON THE ECOLOGY OF THE REGION 

21 This section reports on the general characteristics of the marine ecology in the wider 
area. The spatial scale that will be chosen to discuss the ecology is the area covered 
in the Strategic Eenvironmental Assessment 51 (Figure 2), where the proposed 
EOWDC is located. 

22 The North Sea is a complex and productive ecosystem, which supports important 
populations of benthic animals, fish, seabirds and marine mammals.  Pelagic and 
benthic communities are interlinked in more or less tightly coupled food webs which, 
together with the abiotic environment, make up marine ecosystems.These 
ecosystems are dynamic and influenced by a range of biological, physical and 
chemical factors operating over different spatial and temporal scales.   

23 Climatic and hydrographic variability, in particular the extent of Atlantic inflow, are 
important ecological determinants in the North Sea area, particularly affecting the 
character and extent of plankton communities.  In recent years, spring and autumn 
phytoplankton blooms in the Area SEA 5 have become more evident, with primary 
production increasing throughout the year.  Oceanographic conditions also influence 
the transport of zooplankton, fish larvae and cephalopods with direct consequences 
for associated predator populations. 

24 Fish spawning areas are found throughout the Area SEA 5, with the juvenile stages 
of many commercial fish species remaining within coastal nursery areas for a year or 
two before moving offshore.  Offshore areas are characterised by fish communities 
dominated by haddock (Melanogrammus aeglefinus), whiting (Merlangius merlangus) 
and cod (Gadus morhua).  Migratory species such as herring (Clupea harengus) and 
mackerel (Scomber scombrus) are also found although their distribution is seasonal.  
Diadromous species such as Atlantic salmon (Salmo salar), sea trout (Salmo trutta), 
sea lamprey (Petromyzon marinus) and European eel (Anguilla anguilla) are present, 
with coastal rivers supporting important populations.  Sandeels (Ammodytes spp.), a 
key prey item for a number of seabird and marine mammal species, are distributed 
throughout the area and are closely associated with well-oxygenated, medium to 
coarse sand.  Important Nephrops stocks are found on a range of muddy-sand 

                                                
1 In 1999, the Department of Trade and Industry’s (DTI) commenced a Strategic Environmental Assessment 
(SEA) process for offshore energy with a sequence of sectoral SEAs of the implications of further licensing of the 
UKCS for oil and gas exploration and production. The main focus of SEA 5 was the potential further licensing for 
oil and gas exploration of offshore areas of the UK Continental Shelf (UKCS) to the east of the Scottish mainland, 
Orkney and Shetland. 
































































































































































