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Chapter 9 tƘȅǎƛŎŀƭ tǊƻŎŜǎǎŜǎ 

9.1 Introduction 

1 Coastal processes consider the natural cycle of tides, the movement of currents, the wave climate, and the 
resulting sediment regime.  The presence of structures on the seabed has the potential to influence and affect the 
flow of water (increasing and decreasing current speeds and water levels) and the characteristics of waves 
(removing wave energy and modifying wave direction), thus potentially altering the sediment regime.  

2 ¢ƘŜ ǘŜǊƳ ΨƳŜǘƻŎŜŀƴΩ ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ ŀōōǊŜǾƛŀǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊŘǎ ΨƳŜǘŜƻǊƻƭƻƎȅΩ ŀƴŘ ΨƻŎŜŀƴƻƎǊŀǇƘȅΩΣ ŀƴŘ ƛs used to 
describe the marine and coastal physical environment, which in this case incorporates wind, waves and currents.  
The metocean regime influences the sediment regime, and together these regimes influence coastal processes, 
thereby shaping the coastal physical environment.  

3 This chapter describes the following: 

 ̧ The baseline (existing) metocean conditions based on a desk study, collected field data and modelling, 
using a dedicated hydrodynamic and spectral wave modelling system developed for this study;  

 ̧ The determination of the magnitude and extent of predicted changes to the metocean conditions (water 
levels, currents and waves), and any resultant changes to the sediment regime, using the dedicated 
numerical modelling system; and 

 ̧ The assessment of the importance of the predicted changes to the physical environment, with specific 
reference to seabed forms (such as sandbanks) and coastal processes. 

4 The study area includes the local environment around the Neart na Gaoithe development site, and the more 
regional environment, which incorporates the nearby coastline of east Scotland, and the areas around the Inch 
Cape and Firth of Forth Round 3 Zone 2 offshore wind farm sites.  The regional area of interest is shown in 
Figure 9.1. 

5 This chapter includes effects the developments may have on the physical environment in both the near-field and 
far-field.  The near-field encompasses the effect on the local environment from individual turbines, and any 
localised cumulative or overlapping impacts between adjacent turbines within the immediate vicinity of the 
development site).  The far-field considers the effect from the proposed developments beyond the development 
site, and in particular extending to the shoreline.  As well as near-field and far-field changes, effects may range 
from short to long term, and the assessment has considered timescales up to 50 years, based on the maximum 
duration of the seabed lease.  

6 Due to the regional nature of the coastal processes assessment, the developers of Inch Cape (REPSOL) and Neart 
na Gaoithe (Mainstream) jointly commissioned the modelling study.  This was to ensure all relevant and up to 
date data could be incorporated within the regional model to inform the site-specific assessments. 

Figure 9.1: Geographic overview of the regional area of interest and model extents 

9.2 Guidance and Legislation 

7 The best practice guidance for the assessment of impact of offshore wind farms on metocean and coastal 
processes has been followed.  This is provided by: 

 ̧ Collaborative Offshore Wind Energy Research into the Environment (COWRIE) - Coastal Process Modelling 
for Offshore Wind Farm Environmental Impact Assessment (Lambkin et al., 2009); and 

 ̧ Centre for Environment, Fisheries and Aquaculture Science (Cefas) - Offshore Wind Farms: Guidance Note 
for Environmental Impact Assessment in Respect of FEPA and CPA Requirements (Cefas, 2004).  
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9.3 Data Sources 

8 An extensive review of all available data was undertaken, including a gap analysis to identify any additional 
information that would be required.  Full details of this data review and gap analysis are provided in Appendix 
9.1: Data Gap Analysis and Data Review.  

9 The principal data sources used in the assessment were as follows: 

 ̧ The field data collected during the dedicated geophysical, ecological and metocean survey campaigns 
(Partrac, 2010; EMU Limited (EMU), 2010a; EMU, 2010b; Gardline, 2011).  The model outputs derived from 
the Forth and Tay Modelling System (FTMS), developed specifically for the purpose of this assessment 
using the MIKE21 modelling software (DHI, 2011); 

 ̧ Other existing field data, such as those held by third party organisations, including the British 
Oceanographic Data Centre (BODC), the Proudman Oceanographic Laboratory (POL), the British Geological 
Survey (BGS) and Cefas;  

 ̧ The project specific scoping reports; and  

 ̧ Other third party information and reports, such as Shoreline Management Plans (SMPs). 

10 These data are outlined in Table 9.1. 

9.3.1 Survey Methodology  

11 In order to inform the baseline description of the site the following number of surveys were undertaken. 

9.3.1.1 Baseline Survey  

12 The baseline surveys relevant to the assessment of impacts on the metocean and coastal processes are as 
follows:  

 ̧ Metocean monitoring survey (Partrac, 2010); 

 ̧ Bathymetric, geophysical and benthic surveys (EMU, 2010a; EMU, 2010b); and 

 ̧ Geotechnical survey (Gardline, 2011). 

13 The geophysical and benthic ecology surveys are discussed in Chapter 8: Geology and Water Quality, and 
Chapter 14: Benthic Ecology.  

14 The metocean campaign consisted of oceanographic monitoring equipment at four locations in the area offshore 
of the Firths of Forth and Tay.  The campaign was commissioned as a collaboration between the Inch Cape, Forth 
Array and Neart na Gaoithe developers to ensure sufficient good quality data were collected to inform the studies 
for each development. 

15 The instruments were deployed in early December 2009 at the locations shown in Figure 9.2 and detailed in Table 
9.2.  An additional instrument (an Acoustic Wave and Current meter) was deployed in May 2010 to provide 
further data.  Data were collected for the following parameters:  

 ̧ Current speed and direction (vertical profile);  

 ̧ Wave parameters (e.g., height, period, direction); 

 ̧ Meteorological parameters (e.g., wind speed, direction, humidity, temperature); 

 ̧ Intermittent turbidity data; and 

 ̧ Ad hoc water samples (subjected to total suspended solids concentration and particle size analysis) ς 
collected at the Neart na Gaoithe location. 

Figure 9.2: Metocean (oceanographic) monitoring locations 

16 Quality control information was also collected for the Acoustic Wave and Current meter (AWAC) and Acoustic 
Doppler Current Profilers (ADCP) to ensure the data were robust. 
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Data source Study / data name Data theme(s) Data location 

Mainstream / REPSOL Scoping studies. Environmental baseline. Offshore site and cable route. 

HR Wallingford reports 

Firth of Forth Water Quality Model Assessment of Field Data; 
Scoping Support (2009); and 
Various background reports (engineering and survey design). 

Water quality (turbidity).  
 
Baseline description. 

East coast of Scotland and at offshore 
site and cable route. 

Mainstream / REPSOL (collected by Partrac) Metocean monitoring survey (Partrac, 2010) Metocean monitoring data (waves, tides, wind). Offshore site and cable route. 

Mainstream (collected by EMU) 
Neart na Gaoithe Proposed Offshore Wind Farm and Cable Route Geophysical Survey (EMU, 2010b); and 
Neart na Gaoithe Proposed Offshore Wind Farm Benthic Ecology Characterisation Survey (EMU, 2010a). 

Bathymetry, geophysical and particle size data. Offshore site and cable route. 

Mainstream (collected by Gardline) Geotechnical survey (Gardline, 2011).  Geotechnical data. Offshore site and cable route. 

Joint Nature Conservation Council (JNCC) UK 
SeaMap (McBreen et al., 2011) 

UK SeaMap 2010 Predictive mapping of seabed habitats in UK waters (McBreen et al., 2011). Seabed habitats/landscapes. 
East coast of Scotland. 

 

Scottish Natural Heritage (SNH) 

Coastal Cells in Scotland: 

/Ŝƭƭ м {ǘ !ōōΩǎ IŜŀŘ ǘƻ Fife Ness; and 
Cell 2 Fife Ness to Cairnbulg Point. 

Shoreline processes. 
East coast of Scotland. 

 

British Geological Survey (BGS) 

Seabed Sediments, 1:250,000 series, Tay Forth, Sheet 56°N-04°W, (Graham, 1986); 
Quaternary Geology, 1:250,000 series.  Tay Forth, Sheet 56°N-04°W, (Stoker, 1987); 
Solid Geology, 1:250,000 series, Tay Forth, Sheet 56°N-04°W, (Cheshire,  et al., 1986 and BGS, 1986); 
General ς geology and sediment maps: Holmes et al. (1993); Pantin (1991); Gatliff et al. (1994); and 
Core archive; and Surface grab sample archive (www.bgs.ac.uk). 

Geology, sedimentology; 

Sediment features; 
Sediment thickness; and  

Sediment transport. 

Forth and Tay area. 

UK Hydrographic Office (UKHO) 

Admiralty Chart 1407;  
Tide Tables; and 
Co-tidal Charts. 

Bathymetry and tidal streams; and 

Water levels. 
East coast of Scotland. 

 

C-MAP  Electronic chart database  (C-MAP, 2007). Bathymetry. East coast of Scotland. 

British Oceanographic Data Centre (BODC) Data Inventory Deployments. 

Current measurements; 

Wave measurements; and 
Surge data. 

Various port sites. 
 

Centre for Ecology and Hydrology (CEH)  River Statistics, UK Hydrometric Register  (Marsh and Hannaford, 2008)  Freshwater Inputs. Major rivers. 

Cefas WaveNet Data inventory. Wave measurements. 

Directional waverider information from 
WaveNet from 19 August 2008 at 56
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UK Met Office (UKMO) Data summary. Meteorological data. Eastern Scotland. 

Coastal Councils SMPs for Angus (Angus Council, 2004), East Lothian (East Lothian Council, 2001), and Fife (Fife Council, 2011). Shoreline processes, coastal processes. 

Tayside;  
Fife;  
East Lothian; and 
Angus. 

Department of Trade and Industry (DTI) - 
Department for Business, Enterprise and 
Regulatory Reform (BERR) 

SEA3 (Balson, et al., 2002), SEA 5 (Holmes et al., 2004) ; 2007/07 Atlas of Renewable Energy (BERR, 2008). 
Regional geomarine assessment; and 

synoptic oceanographic parameters. 
Regional. 

UK Offshore Energy SEA (DECC, 2009)  Regional geomarine assessment. Regional. 

Scottish Marine Renewables SEA (Scottish 
Executive, 2007) 

 Regional geomarine assessment. Regional. 

Intertek METOC The Forth and Tay Modelling System developed specifically for this assessment. 
Coastal Processes (hydrodynamic, and spectral wave 
conditions, and the resulting sediment regime). 

Regional and site-specific. 

Table 9.1: Data sources used in the physical processes assessment 

  




