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This study has been carried out by Anatec Ltd on behalf of EMEC. The assessment represents 

Anatecôs best judgment based on the information available at the time of preparation. Any 

use which a third party makes of this report is the responsibility of such third party. Anatec 

accepts no responsibility for damages suffered as a result of decisions made or actions taken 

in reliance on information contained in this report. 
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1. Introduction 

1.1 Background 

Anatec have been commissioned by EMEC to update the Navigation Risk Assessment (NRA) 

of the tidal device test facility in the Fall of Warness (FoW) off the coast of the island of 

Eday in the Orkney Islands.  

 

The original FoW NRA was published in May 2005 (Ref. i), with a further update carried out 

in October 2005 (Ref. ii ). 

 

This update takes into account the latest vessel activity data as well as guidance and 

experience available since the original NRA, including publications by the MCA (Refs. iii  

and iv) and DECC (Ref. v). (The DECC guidance is intended for offshore wind farms but 

much is relevant to other offshore renewable energy installations.) 

1.2 Objectives 

The main aims of this study were as follows: 

 

¶ Analyse the latest metocean data available for the cable berths. 

 

¶ Update the baseline assessment of vessel activity in the Fall of Warness lease area using 

the latest available data sets for: 

o Shipping 

o Fishing Vessels 

o Recreational Vessels 

 

¶ Review the historical maritime incidents that have occurred in the area in recent years. 

 

¶ Review the Search and Rescue resources in the vicinity which may be called upon in the 

event of a maritime incident 

 

¶ Review the navigational risks associated with the cable berths, including the two new 

cables being installed in 2010 as well as the five existing berths. 

 

¶ Assess the under keel clearance issue and the risk of collision with submerged tidal 

devices at each of the cable berths based on the updated vessel activity information and 

metocean data.  

 

Devices could be installed at any location within the lease area. For the purpose of this 

generic study the seven cable berths have been used to investigate the issues, as these are the 

most probable locations for development. 

http://www.anatec.com/
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1.3 Data Sources 

The main data sources used in the study are as follows: 

 

¶ AIS Shipping Data 

¶ Vessel Logs from Monitoring on Eday 

¶ Government Fishing Surveillance Data 

¶ RYA UK Coastal Atlas Data 

 

The above data sources were supplemented by consultation with local and national 

stakeholders representing the different vessel activities.  

1.4 Abbreviations 

The following abbreviations are used in this report: 

 

AIS  - Automatic Identification System 

ATBA  - Area To Be Avoided 

ATON  - Aid to Navigation 

BTA  - British Tug-owners Association 

CA  - Cruising Association 

EMEC  - European Marine Energy Centre 

ETV  - Emergency Towing Vessel 

FoW  - Fall of Warness 

GPS  - Global Positioning System 

GRT  - Gross Registered Tonnage 

HAT  - Highest Astronomical Tide 

HF  - High Frequency 

Hs  - Significant Wave Height (m) 

IALA   - International Association of Lighthouse Authorities 

ICES  - International Council for the Exploration of the Seas 

ICORELS - International Committee for the Reception of Large Vessels 

IMO  - International Maritime Organisation 

LAT  - Lowest Astronomical Tide 

m  - Metre 

MCA  - Maritime and Coastguard Agency 

MFA  - Marine and Fisheries Agency 

MGN  - Marine Guidance Note 

MHWS - Mean High Water Springs 

MHWN - Mean High Water Neaps 

MLWN - Mean Low Water Neaps 

MLWS - Mean Low Water Springs 

MRCC  - Maritime Rescue Coordination Centre 

MSL  - Mean Sea Level 

NLB  - Northern Lighthouse Board 

http://www.anatec.com/
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nm  - Nautical Mile (1nm ¹ 1,852metres) 

NRA  - Navigation Risk Assessment 

OFA  - Orkney Fisheries Association 

OIC  - Orkney Islands Council 

OREI  - Offshore Renewable Energy Installation 

PIANC - Permanent International Association of Navigation Congresses 

PLN  - Port Letter Number 

RNLI  - Royal National Lifeboat Institution 

RYA  - Royal Yachting Association 

SAR  - Search and Rescue 

SCADA - Supervisory Control And Data Acquisition 

SFF  - Scottish Fishermenôs Federation 

SFPA  - Scottish Fisheries Protection Agency 

SPFA  - Scottish Pelagic Fishermenôs Association 

UHF  - Ultra High Frequency 

UKC  - Under Keel Clearance 

VHF  - Very High Frequency 

VTS  - Vessel Traffic Service 

http://www.anatec.com/
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2. Site Details 

2.1 Location Overview 

The tidal power test site is located at the Fall of Warness, to the southwest of Isle of Eday. 

The life of the site is estimated to be approximately 20 years. 

 

The facility currently offers five existing test berths (numbered 1-5) at water depths (at LAT) 

ranging from 13m to 46m. The cables run from the substation which lies just above the beach 

at Caldale, through the beach, and along the seabed, terminating at the berth positions. Two 

new cables (numbered 6 & 7) are planned to be installed during 2010 at water depths of 33m 

LAT. 

 

The following figures present general and detailed overviews of the area.  

 

 

Figure 2.1 Overview of Fall of Warness Tidal Site Lease Area 

http://www.anatec.com/
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Figure 2.2 Detailed Chart of the Fall of Warness Tidal Site Lease Area 
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Figure 2.3 Detailed Chart of Cable Berths at Fall of Warness 

Perimeter coordinates of the lease area are presented in Table 2.1.  

Table 2.1 Fall of Warness Lease Area (Lat/Long WGS84) 

Point Coordinates 

1 59Á 09.78ôN, 002Á 47.89ôW 

2 59° 09.25ôN, 002Á 48.40ôW 

3 59° 08.36ôN, 002Á 47.76ôW 

4 59° 08.37ôN, 002Á 47.44ôW 

5 59Á 08.37ôN, 002Á 47.01ôW 

6 59Á 07.60ôN, 002Á 47.57ôW 

7 59Á 07.86ôN, 002Á 49.11ôW 

8 59Á 07.82ôN, 002Á 49.50ôW 

9 59Á 07.91ôN, 002Á 49.83ôW 

10 59Á 09.59ôN, 002Á 50.80ôW 

11 59Á 09.74ôN, 002Á 48.84ôW 

12 59Á 10.01ôN, 002Á 48.55ôW 

 

Details of the positions and water depths at the cable berths are presented in Table 2.2.  

Table 2.2 Coordinates and Water Depths of Cable Berths 

Berth Coordinates Water Depth at LAT (m)  

Cable 1 59Á08.479ôN, 002°49.080ôW 49.1 

Cable 2 59Á08.150ôN, 002°48.307ôW 42.6 

Cable 3 59Á08.012ôN, 002°48.379ôW 40.9 

Cable 4
+
 59Á09.199ôN, 002°49.533ôW 13.3 

Cable 5 59Á08.712ôN, 002°49.000ôW 44.7 

Cable 6
*
 59Á09.192ôN, 002°49.828ôW 33.1 

Cable 7
*
 59Á08.994ôN, 002°49.613ôW 33.5 

 
+
 Cable 4 is routed to the OpenHydro platform. 

* Cables 6 and 7 to be installed in 2010. 
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2.2 Device Details 

The tidal test facility was established in 2006 to allow developers of tidal energy conversion 

devices to test and evaluate their devices under monitored and validated conditions.  

 

The intention is not to limit the devices to be installed at the test facility to a single type but to 

facilitate testing of a number of different types. The following four generic device types were 

assumed in the previous NRA: 

 

1. Type 1: Bottom sited, gravity device 

2. Type 2: Mid-water, buoyant, moored device 

3. Type 3: Pile mounted, surface piercing device 

4. Type 4: Surface moored device 

 

Brief descriptions of these generic types of devices are presented below: 

 

Type 1 ï Bottom Sited Gravity Device 

 

The assumed characteristics of a bottom sited device are: 

 

¶ Turbine mounted on or within a framed structure seated on a plinth with the generator and 

control equipment be mounted on the structure 

¶ The structure would be sited on a prepared area of seabed 

¶ The assumed dimensions of the device would be L25m x W25m x H25m (The height 

includes any plinth structure and is assumed to be the height above any charted depth) 

¶ The mass of such a device would be between 500 and 1000 tonnes 

 

Type 2 ï Mid-water Buoyant, Moored Device 

 

The assumed characteristics of the mid water buoyant device are: 

 

¶ Wing shaped buoyant body with un-shrouded turbine(s) of, approximately, 18m diameter, 

mounted in nacelles 

¶ Moored to the seabed by a multi-legged, tensioned mooring system probably using rock 

anchors (as opposed to embedment anchors) 

¶ A degree of movement, in so far as allowed by the mooring, necessary to ensure optimum 

positioning in both flood and ebb tides 

¶ The mass of such a device would be between 60 and 100te 

 

Type 3 ï Pile Mounted, Surface Piercing Device 

 

A pile mounted, surface piercing device is assumed to comprise: 

http://www.anatec.com/
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¶ A monopile sited in charted depths between 25 and 30m and protruding some 9m above 

Mean Sea Level (approximately 7m above HAT) 

¶ 2 un-shrouded turbines, approximately 20m in diameter, mounted on arms or mounts 

either side of the monopile 

¶ Turbine nacelles and associated generators/gearboxes etc. which can be raised above the 

sea-level for maintenance 

¶ Blade tips approximately 6m below the surface at LAT and rotating at approximately 12 

rpm (when in operating mode) 

¶ A control and equipment cabin surmounting the pile 

¶ Appropriate marking, lighting and aids to navigation 

 

Type 4 ï Buoyant Surface Device 

 

The buoyant surface device is assumed to consist of: 

 

¶ A buoyant body some 25m in length with a diameter of 4m 

¶ A single point mooring about which the device will swing 

¶ Un-shrouded turbine(s) positioned on arms(s) extending from the underside of the 

buoyant body 

¶ Turbines approximately 15m in diameter 

¶ The draught of the device would be 25m 

¶ The device would be equipped with appropriate marking, lighting and aids to navigation 

¶ The mass of the device is estimated to be in the order of 100 ï 200te.  

2.3 Metocean Data 

Metocean data was supplied by EMEC for the project in the form of wind and wave data at 

three-hourly intervals over a 20 years modelling period (1986-2005) for each of the seven 

cable berths (Ref. vi). Local tidal and visibility data were also analysed. The results are 

presented in the subsections below.  

2.3.1 Wave Data 

The significant wave height and maximum wave height probability distributions were 

calculated based on the 20 years of three-hourly data. The results for each of the cable berths 

are presented in Table 2.3 and Table 2.4. 

Table 2.3 Significant Wave Height Probability Distribution for the 7 Cables 

Significant Wave Cable Berth 

Height (m) 1 2 3 4 5 6 7 

0-0.5 21.9% 24.1% 24.1% 20.5% 22.7% 20.2% 20.9% 

http://www.anatec.com/
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Significant Wave Cable Berth 

Height (m) 1 2 3 4 5 6 7 

0.5-1 38.7% 38.5% 38.8% 37.7% 37.9% 38.4% 38.4% 

1-1.5 22.6% 21.8% 21.7% 22.1% 21.9% 22.4% 22.3% 

1.5-2 11.2% 10.1% 9.8% 12.2% 11.4% 12.2% 12.0% 

2-2.5 4.2% 3.9% 3.8% 5.5% 4.5% 5.1% 4.9% 

2.5-3 1.1% 1.3% 1.3% 1.6% 1.4% 1.4% 1.3% 

3-3.5 0.2% 0.3% 0.3% 0.4% 0.3% 0.3% 0.3% 

3.5-4 0.0% 0.1% 0.1% 0.0% 0.1% 0.0% 0.0% 

4-4.5 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Table 2.4 Maximum Wave Height Probability Distribution for the 7 Cables 

Maximum Wave Cable Berth 

Height (m) 1 2 3 4 5 6 7 

0-0.5 3.2% 3.7% 3.6% 2.6% 3.3% 2.4% 2.7% 

0.5-1 19.1% 20.7% 20.7% 18.5% 19.7% 18.2% 18.6% 

1-1.5 21.7% 22.0% 22.2% 20.9% 21.4% 21.5% 21.4% 

1.5-2 17.0% 16.6% 16.7% 16.7% 16.5% 17.0% 17.0% 

2-2.5 13.1% 12.8% 12.9% 12.6% 12.7% 12.8% 12.7% 

2.5-3 9.8% 9.2% 8.9% 9.7% 9.4% 9.8% 9.8% 

3-3.5 6.7% 6.2% 6.0% 7.3% 6.9% 7.3% 7.2% 

3.5-4 4.3% 3.8% 3.7% 4.9% 4.4% 4.8% 4.7% 

4-4.5 2.6% 2.4% 2.3% 3.3% 2.8% 3.1% 3.0% 

4.5-5 1.4% 1.4% 1.4% 1.7% 1.5% 1.7% 1.6% 

5-5.5 0.7% 0.7% 0.7% 0.9% 0.8% 0.8% 0.7% 

5.5-6 0.3% 0.3% 0.4% 0.5% 0.4% 0.4% 0.4% 

6-6.5 0.1% 0.1% 0.2% 0.2% 0.1% 0.2% 0.1% 

6.5-7 0.1% 0.1% 0.1% 0.1% 0.1% 0.0% 0.0% 

7-7.5 0.0% 0.1% 0.1% 0.0% 0.0% 0.0% 0.0% 

7.5-8 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

 

The significant wave height is below 1m over 50% of the time and below 2m over 90% of the 

time for all cable berths. 

http://www.anatec.com/
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The maximum wave height is below 1.5m over 50% of the time and below 4m over 90% of 

the time for all cable berths. 

 

The average and highest significant and maximum wave heights modelled over the 20 years 

at each cable berth are presented in Table 2.5.  

Table 2.5 Average and Maximum Wave Heights over 20 Years (3-Hourly Data) 

Cable 
Significant Wave Height (m) Maximum Wave Height (m) 

Average Maximum Average Maximum 

1 0.96 3.70 1.90 7.18 

2 0.94 3.95 1.86 7.63 

3 0.94 4.11 1.85 7.94 

4 1.01 3.89 1.99 7.25 

5 0.97 3.83 1.91 7.41 

6 1.00 3.75 1.97 7.31 

7 0.99 3.73 1.95 7.28 

 

The average significant wave height tended to be around 1m with the highest value around 

4m. The average maximum wave height was approximately 2m with highest values of 7-8m. 

 

The highest waves are at the most southerly berths 2 and 3 which are in the most constricted 

part of the flow between War Ness and Muckle Green Holm.  

 

Modelled wave direction data for the site was also analysed. The mean wave direction was 

distributed into 12 x 30  direction sector bands centred on 0 , 30 , etc. The most common 

wave directions were from the NW and SE although the distribution was location dependent 

to an extent. A typical distribution is presented in Figure 2.4.  

 

http://www.anatec.com/
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Figure 2.4 Mean Wave Direction Distribution for Cable 3 (Direction from)  

The data also provided information on average and peak wave periods. The minimum, 

average and maximum values over the modelled 20 year period at each cable berth are 

presented in Table 2.6. 

Table 2.6 Mean and Peak Wave Periods ï 20 Years 

Cable Mean Wave Period (s) Peak Wave Period (s) 

Berth Minimum  Average Maximum Minimum  Average Maximum 

1 2 4.3 14.1 2 8.1 18.1 

2 1.9 4.2 13.9 2.1 7.6 18 

3 1.9 4.2 13.8 1.8 7.6 18.1 

4 2 4.6 14.4 2.2 8.9 18.7 

5 2 4.3 14 2 7.9 18.1 

6 2 4.4 14.2 2.1 8.4 18.4 

7 2 4.4 14.2 2.1 8.3 18.4 

 

The average mean wave period over the 20 years was in the range 4-5 seconds and the 

average peak wave period, i.e., for higher waves, ranged from 7-9 seconds. These average 

periods correspond to approximate wave lengths of 30m (based on mean) and 100m (based 

on peak). 
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2.3.2 Wind Data 

The average wind direction and speed distributions did not vary significantly across the 

different berths. Results are presented in Figure 2.5 and Figure 2.6 (modelled for cable berth 

5). It can be seen that the predominant wind directions have southerly and westerly 

components. The average wind speed was approximately 8 m/s. 
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Figure 2.5 Average Wind Direction Distribution  ï FoW Berth 5 
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Figure 2.6 Average Wind Speed Distribution - FoW Berth 5 
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2.3.3 Tidal Data 

The tidal height variations at the nearest available location to the site are presented in Table 

2.7. 

Table 2.7 Tidal Levels referred to Datum of Soundings (Loth , Sanday) 

Tidal L evel Height above LAT  (m) 

Mean High Water Springs (MHWS) 3.1 

Mean High Water Neaps (MHWN) 2.5 

Mean Sea Level (MSL) 2.0 

Mean Low Water Neaps (MLWN) 1.5 

Mean Low Water Springs (MLWS) 0.9 

 

In terms of tidal speeds and directions, the Fall of Warness lies between the Westray Firth 

and Stronsay Firth, which together form the main channel through the Orkney Islands for the 

flooding and ebbing tide. As such, the site exhibits strong tidal flows in both directions. 

 

Based on Admiralty Chart 2562, the flood tide tends to run from NW to SE with peak mean 

spring rates of 7.2 knots and peak mean neap rates at 2.8 knots. The ebb tide runs from SE to 

NW with peak mean spring and neap rates of 6.5 and 2.5 knots, respectively. Full details are 

shown in Figure 2.7. 
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Figure 2.7 Tidal Stream Data for Fall of Warness (Tide Point ñGò) 

2.3.4 Visibility 

Mean visibility data based on daily measurements at Kirkwall Weather Station (1996-2007) 

are presented in Figure 2.8. On the majority of days the mean visibility was in the range 10-

20km. There were just 4 days recorded with a mean visibility of less than 1km.  
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Figure 2.8 Mean Visibility Distribution using Kirkwall Weather Station Data  

Whilst this indicates the probability of fog lasting all day is low, there will have been periods 

during other days when visibility temporarily dropped below 1km. 

 

The Pilot Book for North Scotland (Ref. vii ) indicates there is an average of 45 days per year 

with fog at Kirkwall, where fog is defined as visibility of less than 1km. An averaged 

monthly plot based on 11 years of measurements is presented in Figure 2.9. Sea fog is mainly 

encountered between April and September with warm moist air from the South. 
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Figure 2.9 Average Number of Days with Fog per Month for Kirkwall 
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3. Consultation 

Widespread consultation on the Fall of Warness development was carried out during the 

original Navigation Risk Assessment in 2005 (Ref. i). 

 

During this update, further consultation has been carried out with the following organisations 

representing the different local users / stakeholders: 

 

¶ Maritime and Coastguard Agency (MCA) 

¶ Northern Lighthouse Board (NLB) 

¶ OIC Marine Services (including Ferries) 

¶ Orkney Fisheries Association (OFA) 

¶ Scottish Fisheries Protection Agency (SFPA) 

¶ Orkney Fishermenôs Society 

¶ Orkney Creel Fishermenôs Association 

¶ Scottish Pelagic Fishermenôs Association (SPFA) 

¶ Scottish Fishermenôs Federation (SFF) 

¶ Marine Laboratory, Aberdeen 

¶ Local Fishermen 

¶ Local RYA, Cruising Association and Sailing Club Representatives 

¶ Orkney Sea Kayaking Association 

¶ Kirkwall Kayakers Club 

¶ Orkney Surf Club 

¶ Orkney Dive Boat Operatorsô Association 

 

It was generally recognised that the Fall of Warness site has been established since 2006 and 

is well known to local mariners, as well as being marked on charts and referred to in sailing 

directions, etc. 

 

Specific consultation feedback is provided where appropriate within the document. 
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4. Shipping Activity Analysis 

4.1 Introduction 

This section presents shipping data for the Fall of Warness tidal site. This is based 

predominantly on AIS data. AIS is now fitted on the vast majority of commercial ships 

operating in UK waters including all ships of 300 GT and upwards engaged on international 

voyages and all passenger ships. It is also carried by a proportion of small vessels voluntarily, 

including some fishing and recreational vessels. 

4.2 AIS Analysis ï Lease Area 

Twelve weeks of AIS survey was analysed for the location; six weeks from summer 2009 

(June-July) and six weeks from winter 2010 (February-April). 

 

Plots of the tracks recorded on AIS within five nautical miles of the site during the summer 

and winter survey periods, colour-coded by vessel type, are presented in Figure 4.1 and 

Figure 4.2, respectively. 

 

Inter-island passenger ferries represented the vast majority of tracks during each period, 

followed by ñotherò ships and cargo vessels. The main passenger ferries recorded were Earl 

Thorfinn, Earl Sigurd and Varagen.  

 

The main ñotherò ship was the Valkyrie which was working at the FoW site on behalf of a 

developer during the summer period. 
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Figure 4.1 AIS Tracks by Type - Six Weeks in Summer 2009 
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Figure 4.2 AIS Tracks by Type ïSix Weeks in Winter 2010 

During summer, an average of 7 vessels per day in total passed within 5nm of the tidal site 

with a maximum of 11 vessels. During winter, an average of 4-5 vessels per day passed 

within 5nm with a maximum of six. Plots of the busiest days in summer and winter are 

presented in Figure 4.3 and Figure 4.4 respectively. 

 

 

Figure 4.3 Busiest Summer Day (15 June 2009) 
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Figure 4.4 Joint Busiest Winter Day (24 March 2010) 

More detailed plots of the tracks relative to the FoW lease area during summer and winter, 

colour-coded by vessel type, length and draught, are presented in Figure 4.5 to Figure 4.10. 
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Figure 4.5 Detailed Plot of Summer 2009 AIS Tracks 
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Figure 4.6 Detailed Plot of Winter 2010 AIS Tracks 

 

http://www.anatec.com/


 

Project: A2343 

 
Client: EMEC 

Title: Navigation Risk Assessment Update ï Fall of Warness www.anatec.com 

 

 

Date: 16.11.2010 Page:  24 

Doc: Tidal Test Site NRA REP315-01-02 20101203   

 
Tidal Test Site NRA REP315-01-02 20101203 
© EMEC 2010 

Figure 4.7 Detailed Plot of Summer 2009 AIS Tracks by Length 

 

Figure 4.8 Detailed Plot of Winter 2010 AIS Tracks by Length 
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Figure 4.9 Detailed Plot of Summer 2009 AIS Tracks by Draught 
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Figure 4.10 Detailed Plot of Winter 2010 AIS Tracks by Draught 

More detailed analysis has been carried out of the tracks passing within the lease area. 

Vessels identified to be working at the Fall of Warness site (i.e., associated with the 

development) were excluded (Valkyrie, Sarah Grey and Uskmoor). 

 

During summer, an average of 2.9 vessels per day passed within the lease area compared to 

just over 2 per day during winter.  

 

The ship type distribution based on the AIS data is presented in Figure 4.11. 
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Figure 4.11 Ship Type Distribution passing within the FoW Lease Area 

The vast majority of vessels that passed within the lease area were inter-island ferries. A list 

of all vessels that made three or more transits of the lease area is presented below.  
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Table 4.1 List of Regular Vessels passing within the FoW Lease Area 

Name Type Destinations 
Length 

(m) 
Draughts (m) 

Transits  

(12 Weeks) 

Earl Thorfinn 
Inter-Island 

Ferry 

North Isles - 

Kirkwall  
45 3 69 

Earl Sigurd 
Inter-Island 

Ferry 
Westray 45 3.2 66 

Varagen 
Inter-Island 

Ferry 

North Isles - 

Kirkwall  
49.9 2.9 52 

Maersk 

Fetcher 

Offshore 

Tug/Supply 

Aberdeen ï 

West of 

Shetland 

82.5 5.0 - 5.7 4 

Minna 
Fisheries 

Patrol 
óPatrolô 47.7 4 3 

 

Length and draught distributions of vessels passing within the lease area are presented in 

Figure 4.12 and Figure 4.13.  
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Figure 4.12 Ship Length Distribution passing within the FoW Lease Area 
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Figure 4.13 Ship Draught Distribution passing within the FoW Lease Area 

During the summer survey, the average length of vessel passing within the lease area was 

57.4m and the longest vessel recorded was the passenger cruise ship Albatros at 205m. The 

average draught of vessel passing within the lease area during summer was 3.4m and the 

vessel with the deepest draught was the passenger cruise ship Saga Rose at 8.3m. 

 

During winter, the average length of vessel passing within the lease area was 46.6m and the 

longest vessel was the offshore tug/supply ship Maersk Fetcher at 82.5m. The average 

draught of vessel passing within the lease area during winter was 3.1m and the vessel with 

the deepest draught was the Coastguard tug Anglian Sovereign at 6.6m. 

 

The destinations of vessels tracked within the lease area during summer and winter are 

presented in Figure 4.14. The main destinations in each case were Kirkwall and the North 

Isles, dominated by the Orkney inter-island ferries which operate all-year round. 
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Figure 4.14 Main Destinations of Vessels passing within the FoW Lease Area 

The speed distribution of vessels passing within the lease area is presented in Figure 4.15.  
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Figure 4.15 Speed Distribution of Vessels passing within the FoW Lease Area 

The average speed of vessels passing within the lease area was 8.5 knots in summer and 7.6 

knots in winter. The passenger cruise ships in summer are the main reason for the higher 

average speed. 

4.3 AIS Analysis ï Cable Berths 

4.3.1 Traffic Overview 

Detailed plots of the AIS tracks relative to the cable berths over the summer and winter 

periods are presented in Figure 4.16 and Figure 4.17 (excluding vessels associated with the 

FoW development). 

 

 

Figure 4.16 AIS Tracks relative to Cable Berths (Summer 2009) 
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Figure 4.17 AIS Tracks relative to Cable Berths (Winter 2010) 

All the cable berths have ships passing within 500 metres. Traffic can be divided into the 

following two main types: 

 

¶ Inter-island Ferries 

¶ NW-SE Transiting Traffic 

 

A more detailed description of the two types of shipping traffic passing the cable berths is 

presented below.  

4.3.2 Inter-Island Ferries 

Cables berths 1, 2 & 3 are exposed to ferries operating between Kirkwall and Loth in Sanday 

when they transit north of Muckle Green Holm. This passage was used approximately 8 times 

during the six-week winter survey period but none in summer. Consultation with OIC Marine 

Services, including ferry representatives, highlighted that the routeing pattern varies between 

summer and winter. This winter route will have been chosen to reduce vessel motions in the 

prevailing wave and tidal conditions 

 

Cable berths 4, 6 & 7 are exposed to ferries operating between Kirkwall and Rapness, 

Westray, particularly when the ferries are taking a more inshore route passing close to Eday, 

which tends to happen more frequently in winter. Three ferries were tracked passing east of 
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the OpenHydro platform on Berth 4, two in winter and one in summer. The summer tracked 

passed very close to the platform (within approximately 60m). 

 

Most ferries passed to the west of Berth 4. The introduction of Cables 6 and 7 will increase 

the potential interaction of these ferries with the site. 

 

Details on the three inter-island ferries in the area (Earl Thorfinn, Earl Sigurd and Varagen) 

are listed in Table 4.1. Their draughts broadcast on AIS ranged from 2.9 to 3.2 metres. 

4.3.3 NW-SE Transiting Traffic 

During the summer and winter periods, several vessels were tracked on AIS heading NW-SE 

via the Fall of Warness, transiting between the Westray Firth and Stronsay Firth. 

 

A plot of the combined tracks recorded during the 12 weeks is presented in Figure 4.18. It 

can be seen that the cable berths towards the outer (western) part of the site are most exposed 

to this traffic, in particular, the existing berths 1, 2 & 3 and to a lesser extent the new berths 6 

& 7.  

 

 

Figure 4.18 Tracks heading NW-SE via Fall of Warness (Summer & Winter) 

A total of 23 transits were recorded over the 12 weeks, 17 in summer and 6 in winter. Details 

of the transiting vessels are provided in Table 4.2.  
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It can be seen the traffic includes some relatively deep-draught cruise ships and fishing 

vessels of 7m and above.  

Table 4.2 List of Tracks Transiting NW -SE via Fall of Warness 

Name Type Destination Length (m) 
Actual 

Draught (m) 

Transits (12 

Weeks) 

Maersk Fetcher 
Offshore 

Tug/Supply 

Aberdeen ï West of 

Shetland 
82.5 5.0 - 5.7 4 

Minna Fisheries Patrol Unspecified 47.7 4.0 3 

Saga Rose Passenger 
Killybegs - 

Liverpool 
188.9 8.3

*
 2 

Astor Passenger Hafnarfjordur 176 6.2 2 

National 

Geographic 

Explorer 

Passenger Kirkwall  108.6 5 2 

Jura Fisheries Patrol Unspecified 84 5.6 1 

Lord Nelson Yacht Kirkwall  52.2 4.1 1 

Albatros Passenger Reykjavik 205 7.5 1 

Marco Polo Passenger Heimaey 176 8.0 1 

Pathway Fishing Unspecified 66.6 7.75
*
 1 

Solstice Stern Trawler Rockall 24 Unknown 1 

Discovery Passenger Kirkwall  168.7 7.5
*
 1 

Sachsen Military Unknown 143 6.8 1 

Norlantean II Stern Trawler Unknown 27.8 5.12
*
 1 

Anglian 

Sovereign 

Anchor Handling 

Tug Supply 
Coastguard Patrol 67.4 6.6 1 

 
* 

For these vessels the óactualô draught broadcast on AIS were unspecified or in error, therefore, the design 

draughts of the vessels have been listed. 

 

The NW-SE vessel type distribution during each survey period is presented below. 
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Figure 4.19 Vessel Type Distribution for NW-SE Transiting Tracks 

The most common type of vessel was passenger cruise ships. These only transited during the 

summer period, with 9 transits in total (1.5 per week). 

 

This figure is reasonably in-line with data available from OIC Marine Services for scheduled 

cruise ship visits in 2010. This indicates approximately 30 transits of the Fall of Warness are 

possible during the period between mid-April and mid-September, based on the stated 

departure and destination ports, e.g., vessels between Kirkwall and Iceland, Faroes or the 

Shetland Islands.  

 

Miscellaneous types of vessels (cargo, military and other) made 10 transits in total over the 

12 weeks (5 in summer, 5 in winter). AIS is believed to fully represent this traffic, therefore, 

the number of annual movements is estimated to be 40-50. 

 

Fishing vessels made three transits in total (2 summer, 1 winter). However, only a small 

proportion of fishing vessels carry AIS and hence the tracking is not comprehensive. More 

information on fishing vessel activity at the site is presented in Section 5. 

 

A single yacht was tracked on AIS. However, carriage of AIS is not mandatory onboard 

yachts hence the data are not comprehensive. More information on recreational vessel 

activity at the site is presented in Section 6. 

4.4 Encounters 

An assessment of ship-to-ship encounters has been carried out by replaying at high-speed one 

week of the AIS data collected in June 2009. The following figure presents the tracks of 
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vessels during encounters within 5nm of the lease area, where an encounter has been defined 

as vessels passing within 1nm of each other. 

 

Figure 4.20 Encounter Tracks by Type with in 5nnm of Lease Area 

It can be seen that there were a number of encounters in and around the lease area. These 

were mainly ferries encountering vessels working within the FoW site. Overall, it may be 

concluded that the area is not busy in terms of shipping traffic.  

4.5 Additional Data 

The 12 weeks of seasonally weighted AIS data is considered to be representative of the 

shipping activity at Fall of Warness.  

 

Consultation with OIC Marine Services, including ferry representatives, highlighted the 

importance of assessing both summer and winter ferry routeing, which has been done and 

identified different routeing patterns. 

 

The cruise ship visit information for 2010 available from OIC Marine Services indicated that 

the number of movement of cruise ships during the summer AIS survey was representative 

and in-line with expectations. 
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A review of the watchkeeper logs at Eday collected between 2005 and 2009 indicated no 

other significant shipping activity in the vicinity of the site. (These logs are described in more 

detail in the next section.) 
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5. Fishing Vessel Activity Analysis 

5.1 Introduction 

This section reviews the fishing vessel activity at the Fall of Warness tidal site. Section 5.2 

presents the latest available surveillance data (sightings and satellite). However, this 

information is not comprehensive for the fishing activity at the site, especially smaller, near-

shore vessels. Therefore, additional information is presented in Section 5.3 based on vessel 

monitoring from Eday, local consultation with fisheries stakeholders and AIS tracking. 

5.2 Surveillance Data 

5.2.1 Overview of Statistics 

Fisheries statistics in the UK are reported by ICES statistical Rectangles and Subsquares. The 

Fall of Warness lease area is located within ICES Subsquare 47E7/3, as shown in Figure 5.1. 

The four closest Subsquares have been analysed as part of the baseline fishing assessment. 

 

 

Figure 5.1 ICES Subsquares encompassing the FoW Lease Area 

Sightings data were analysed for the five-year period 2005-09. This data is collected through 

the deployment of patrol vessels, surveillance aircraft and the sea fisheries inspectorate. Each 

patrol logs the positions and details of fishing vessels within the area being patrolled. All 
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vessels are logged, irrespective of size, provided they can be identified by their Port Letter 

Number (PLN). This is not always possible for small, inshore vessels and hence these may be 

under-represented in the data. Analysis of the sightings data is presented in Section 5.2.2. 

 

Satellite data records the positions of fishing vessels of 15m length and over every two hours. 

Data has been analysed for 2006 (all nationalities) and 2008 (UK only), which at the time of 

writing are the latest available. Analysis of the satellite tracking data is presented in Section 

5.2.3. 

5.2.2 Sightings Analysis 

The numbers of fishing vessel sightings, surveillance patrols and hence average sightings per 

patrol within each ICES Subsquare surrounding the lease area in the five-year period 2005-09 

are presented in Table 5.1 and Figure 5.2. 

Table 5.1 Average Sightings per Patrol (2005-09) 

ICES Subsquare Sightings Patrols Sightings per Patrol 

47E6/2 223 530 0.42 

47E6/4 74 519 0.14 

47E7/1 79 355 0.22 

47E7/3 39 341 0.11 
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Figure 5.2 Average Fishing Vessel Sightings per Surveillance Patrol (2005-09) 
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Subsquare 47E6/2 had the highest average sightings per patrol at 0.44 vessels. Subsquare 

47E7/3, which contains the FoW lease area, had the lowest activity at 0.11 (approximately 

one vessel per nine patrols). 

 

A plot of the vessel sighting locations colour-coded by nationality is presented in Figure 5.3. 

When viewing the figure it should be noted that the number of patrols varied per Subsquare.  

 

 

Figure 5.3 Fishing Vessel Sightings by Nationality (2005ï09) 

The vast majority of fishing vessels sighted were UK registered (95%) including the one 

vessel sighted within the FoW lease area, and all vessels within Subsquare 47E7/3 containing 

the lease area. 

 

The fishing vessel sightings colour-coded by gear type are presented in Figure 5.4. 
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Figure 5.4 Fishing Vessel Sightings by Gear Types 

The overall breakdown by gear type and the distribution per ICES Subsquare are presented in 

Figure 5.5 and Figure 5.6 respectively. 

 

The most common gear type was potter/creeler, accounting for 48% of all sightings and 66% 

within Subsquare 47E7/3 containing the lease area. Demersal trawlers were the next most 

common type. 
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