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1. Introduction

1.1 Background

Anatec have been commissionedEMEC to updatethe NavigationRisk AssessmerniNRA)
of thetidal device test facility in the Fall of Warne@soW) off the coast of thasland of
Edayin theOrkney Islands

The original FoW NRA was published in May 20@Ref. i), with a further update carried out
in October 2005 (Refi).

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.
andiv) and DECC Ref. v). (The DECC guidance is intended for offshore wind farms but
much is relevant totheroffshore renewable energy installations.)

1.2 Objectives
The mainaimsof this studywere as follows:

1 Analyse the latest metocean data available for the baiiks.

1 Update the baselinessessment afessel activityin the Fall of Warness leas&reausing
the latest available data sés:
o Shipping
o FishingVessels
0 Recreational Vessels

1 Review the historical maritime incidents that have occurred in therareaant years.

1 Review the Search and Rescue resouircéise vicinity which may be called upon in the
event of a maritime incident

1 Review thenavigationalrisks associated with theable berths, including the two new
cablesbeing installed in 2018s wdl as the five existing berths

1 Assess theunder keel clearance issue and tisk of collision with submerged tidal
devices at each of the cable berths based on the updatedactsssl information and
metocean data.

Devices could be installed atyatocation within the lease area. For the purpose of this
generic study the seven cable berths have been used to investigaseids@as these are the
most probable locations for development.
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1.3 Data Sources
The main data sources used in the study arellasvk:

AIS Shipping Data

)l
)l
)l
)l

The above data sources were supplemented by consultation with dodalnational

VesselLogs fromMonitoring on Eday
Government Fishin§urveillanceData
RYA UK Coastal Atlas Data

stakeholders representing the different vesstlides.

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 Tugowners Association

CA Cruising Association

EMEC European Mane 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 Associain 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
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Associ

nm - Nautical Mile (Lnmt 1,852metres)

NRA - Navigation Risk Assessment

OFA - Orkney Fisheries Association

oIC - Orkney Islands Council

OREI - Offshoe Renewable Energy Installation

PIANC - Permaneninternational 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 Fisherméns Feder ati on

SFPA - Scottish Fisheries Protection Agency

SPFA - Scottish Pelagic Fishermenoés
UHF - Ultra High Frequency

UKC - Under Keel Clearance

VHF - Very High Frequency

VTS - Vessel Traffic Service
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2. Site Details

2.1 Location Overview

Thetidal 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 &pproximately20 years.

The facility currentlyoffers five existing test bertigumbered 15) at water depth(at LAT)
ranging from 13m to 46mThe cables run from the substation which lies just above the beach
at Caldale, through the beach, and along the seabed, terminating at the berth pdgitons.
new cablegnumbered & 7) areplannedto be installediuring 2010at waer depths of 33m
LAT.

The following figures present general and detailed overviews alrtee
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Figure 2.3  Detailed Chart of Cable Berths atFall of Warness
Perimetercoordinates of the lease area are present&dbte2.1.
Table 2.1 Fall of WarnessLease Area(Lat/Long WGS84)

Point Coordinates

1 50A 09.@2806M7. 89
2 59°09 . 2 D®M, 438 . 4
3 59°08 . 3 @M, 40 . 7
4 5°08.7 6 NO,2 0 47. 4
5 50A 08.8BZAN4700
6 50A 07.6RAN4705
7 50A 07.686BAN4901
8 50A 07.82AN4905
9 50A 07.02AN4908
10 50A 09.692AN5008
11 50A 09. @2AN4808
12 50A 10.02AN4805

Details of the positions and water depths at the cable berths are presérable 212.
Table 2.2 Coordinates and Water Depths of Cable Berths

Berth Coordinates Water Depth at LAT (m)
Cable 1 50A 0 8 . 4 DB48.080 W 49.1
Cable 2 50A0 8. 1 DD48.800 W 42.6
Cable 3 50A0 8. 0 D248.879 W 40.9
Cable 4 50A09 . 1 9B848.58% W 13.3
Cable 5 50A 0 8. 7 D248.00® WO 44.7
Cable 6 50A09 . 1 9248.828% W) 33.1
Cable 7 50A 0 8 . 9 ©D248.513 WO 335

* Cable 4 is routed to the OpenHydro platform.
* Cables 6 and 7 toe installed in 2010.
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2.2 Device Details

Thetidal testfacility wasestablished ir2006to allow developers of tidal energpnversion
devices tdest and evaluate their devices under monitoredvahdated conditions.

The intention is not to limit thdevices to be installed at the test facility to a single typédbut
facilitate testing of aumber ofdifferenttypes.The following fourgenericdevice typesvere
assumed in the previous NRA

Type 1: Bottom sited, gravity device

Type 2: Midwater, buoyant, moored device
Type 3: Pile mounted, surface piercing device
Type 4: Surface moored device

PwnNPE

Brief descriptions of thee generitypesof devices are presented below:

Type 1i Bottom Sited Gravity vice

The assumed characteristics of a bottom sited device are:

1 Turbine mounted on or within a framed structure seated on a plinth wigetieeator 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 HEBenheight
includes any plinth structure and is assumed to be the fagkie any charted depth)

1 The mass of such a device wouktllietween 500 and 10@hnes

1
1

Type 2i Mid-water Buoyant, Moored &rice

The assumed characteristics of the mid water buoyant device are:

1 Wing shaped buoyant body withghrouded turbine(s) of, approximately, 18m diameter,
mounted in nacelles

1 Moored tothe seabed by a mulegged, tensioned mooring system probably using rock
anchors (as opposed to embedment anchors)

1 A degree of movement, in so far as allowed by the mooring, necessary to ensure optimum
positioning in both flood and ebb tides

1 The mass o$uch a device would be between 60 and 100te

Type 3i Pile Mounted, 8rface RercingDevice

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

Date: 16.11.2010 Page: 7
Doc: Tidal Test Site NRA REP315-01-02 20101203

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


http://www.anatec.com/

Project: A2343 anatec
Client: ~ EMEC A

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

1 A monopile sited in charted depths between 25 and 30m and protsatimg 9m above
Mean Sea Levdlapproximately 7m above HAT)

1 2 unshrouded turbines, approximately 20m in diameter, mounted on @rmsunts
either side of the monopile

1 Turbine nacelles and associated generators/gearboxes etc. whichrasethebove the
sealevel for maintenance

1 Blade tips approximately 6m below the surface at LAT and rotatiragpatoximately 12
rpom (when in operating mode)

1 A control and equipment cabin surmounting the pile

1 Appropriate marking, lighting and aids to navigation

Type 4i Buoyant Surface Device

The bugyant 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 underbitiee
buoyant body

Turbines approximately 15m in diameter

The draught of the device would be 25m

The device would be equipped with appropriate marking, lighting andaaigs/igation
The mass of the device is estimated to be in the order df 200te

= =4 =4

= =4 =4 -4

2.3 Metocean Data

Metocea data was supplied by EMEC for the project in the fofrwind and wave data at
threehoutly intervals over a 20 years modelling perid®862005) for each of the seven
cable berths (Refvi). Local tidal and visibilitydata werealso analysed. The ressilare
presented in the subsections below.

2.3.1 Wave Data

The significant wave height and maximum wave height probability distrititioere
calculated based on the 20 yearshoéehourly data. The results for each of the catéeths
are presented ihable2.3 andTable2.4.

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% | 20.56 | 22.%06 | 20.26 | 20.9%
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Significant Wave Cable Berth

Height (m) 1 2 3 4 5 6 7

0.51 38.%0 | 385% | 38.80 | 37.” | 37.9% | 38.86 | 38.4%
1-1.5 22.6% | 21.8% | 21.7% | 22.1% | 21.9% | 22.4% | 22.3%
152 1126 | 10.1% | 9.8% | 1226 | 11.86 | 12.2% | 12.0%
2-2.5 4.2% 3.%% 3.8% 5.5% 45% 5.1% 4.9%
2.53 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%
3.54 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%
0.51 19.1% | 20.7% | 20.7% | 18.5% | 19.7% | 18.2% | 18.6%
1-15 21.7% | 22.0% | 22.2% | 20.9% | 21.4% | 21.5% | 21.4%
1.52 17.0% | 16.6% | 16.7% | 16.7% | 16.5% | 17.0% | 17.0%
2-2.5 13.% | 12.8% | 12.9% | 12.6% | 12.7% | 12.8% | 12.7%
2.53 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%
3.54 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%
4.55 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%
5.56 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%
6.57 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%
7.58 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Thesignificant wave heighis below 1m over 50% of the time and below 2m over 90% of the

time for all cable berths.
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The maximum wave heighis below 1.5m over 50% of the time and below 4m over 90% of
the time for all cable berths.

The averagand highessignificant and maximum wave heigithodelledover the 20 years
at each cable berth are presentetldhle2.5.

Table 2.5 Averageand Maximum Wave Heights over 20 Yearg3-Hourly Data)

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

1 0.96 3.7 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 heiglais approximatel2m with highest values of8m.

The highestvavesare atthe most southerly bed2 and 3vhich are in the most cetricted
part of the flow between War Ness and Muckle Green Holm.

Modelled wave direction data for the site was also analyBeel.mean wave direction was
distributed intol2 x 30 direction sectorbands centredn 0, 30, etc The most common
wave diretionswerefrom theNW andSE although the distributiomwaslocationdependent
to an extentA typical distribution is presented Kigure2.4.
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The data also provided information on average and peak wave peFioglsminimum,
average and maximumalues over the modelled 20 year period at each cable berth are
presented iTable2.6.

Mean Wave Direction Distribution for Cable 3 (Direction from)

Table 2.6 Mean and PeakWave Periodsi 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 meawave period over the 20 years was the range4-5 seconds and the
average peak wave periocde.i for higher wavegangeal from 7-9 seconds. Thesaverage
periods correspond to approximate wave length30of (based on mearand DOm (based
on peak).
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2.3.2 Wind Data

The average wind direction and speed distributidias not vary significantly across the
different berths. Resul@re presented iRigure2.5 andFigure2.6 (modelled for cable berth
5). It can be seen that thpredominantwind directions have southerly and westerly
components. Thaveragavind speedvasapproximately8 m/s.
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Figure 25  Average Wind Direction Distribution T FoW Berth 5
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Figure 26  Average Wind Speed Distribution- FoW Berth 5

Date: 16.11.2010 Page: 12
Doc: Tidal Test Site NRA REP315-01-02 20101203

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


http://www.anatec.com/

Project:  A2343 anatec
Client: ~ EMEC A

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

2.3.3 Tidal Data

The tidalheightvariationsat the nearest availablecationto the siteare presented ifable
2.7.

Table 2.7 Tidal Levels referred to Datum of SoundinggLoth, Sanday)

Tidal L evel Height aboveLAT (m)
Mean High Water Springs (MHWS) 31
Mean High Water Neaps (MHWN) 25
Mean Sea Level (MSL) 20
Mean Low Water Neaps (MLWN) 15
Mean Low Water Springs (MLWS) 09

In terms of tidal speeds and directions, the Fall of Warnesdbéeveen th&Vestray Firth
and Stronsay Firthwhichtogether form the main channel through the Orkney Islands for the
flooding and ebbing tide. As sudhg siteexhibits strong tidal flows in both directions.

Based on Admiralty Chart 2562, the floodditends 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, respeé€tilketietails are

shown inFigure2.7.
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2.3.4 Visibility

Stream Dat a

War ness

Mean visibility data based on daily measurements at Kirkwall Weather Station-Z099%
arepresented irfFigure 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 visibilitgmporarilydropped below 1km.

The Pilot Book for North Scotland (Refii) 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 preseritgfire2.9. Sea fog is mainly
encountered between April and September with warm moist air from the South.
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Figure 29  Average Number of Days with Fog per Month for Kirkwall
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3. Consultation

Widespreadconsultation on the Fall of Warness development was carried out during the
original Navigation Risk Assessment in 200%ef.1).

During this update, further consultation has been carried out with the fojj@sganisations
representing the different local users / stakeholders:

Maritime and Coastguard Agen@yICA)

Northern Lighthouse Board (NLB)

OIC Marine Services (including Ferries)

Orkney Fisheries Associati¢@FA)

Scottish Fisheries Protection AgenSFPA)

Orkney Fishermenod6és Society

OrkneyCreelF i s h e rAsseciatdrs

Scottish Pelagic Fishermends Association
Scottish Fishermends Federation (SFF)
Marine Laboratory, Aberdeen

Local Fishermen

Local RYA, Cruising Association and Sailing Club Repreagves

Orkney Sea Kayaking Association

Kirkwall Kayakers Club

Orkney Surf Club

Orkney Dive Boat Operatorsé Association

= =2 -0_9_9_9_9_42_242_29_2_-2_-2°2_2_-2°3._-2-

It was generally recognised that the Fall of Warness sgbden established since Bénd
is well known to local mariners, as wels being marked on chadsd referred to in sailing
directions, etc.

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

4.1 Introduction

This section presents shipping data for fhall of Warnesstidal 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
voyagesand all passenger shigsis also carried bg proportion of small vessels voluntarily,
including some fishing and recreational vessels.

4.2 AIS Analysis i Lease Area

Twelve weeks of AIS survewasanalysed for the location; six weeks from summer 2009
(Juneduly) and six weeks from winter 2010 (Februairil).

Plots of the tracks recorded on AIS within five nautical miles of the site during the summer
and wintersurvey period, colourcoded by vessel typare presented ifrigure 4.1 and
Figure4.2, respectivly.

Inter-island passenger ferries represented the vast majority of tracks during each period,
foll owed by fAothero ships and cargo BParkessel s.
Thorfinn Earl SigurdandVaragen

The mai n Aot h¥akyie whibhiwaswarking at thd oW siten behalf of a
developer during the summer period.
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Figure 41  AIS Tracks by Type - Six Weeks in Summer2009

Ship Type N . = \ ~ 1; Y
~——— Unspecified = ) 555 ‘(f'r ¥ 5
Passenger Y
- Cargo

Other Ship

B>

Date: 16.11.2010 Page: 19
Doc: Tidal Test Site NRA REP315-01-02 20101203

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


http://www.anatec.com/

Project:  A2343 anatec
Client:  EMEC m

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

Figure 4.2  AIS Tracks by Typei Six Weeks in Winter2010

During summer, maverage of 7 vesselger dayin total passedwvithin 5nm of thetidal site
with a maximum ofl1 vessels During winter, an average of-3lvessels per day passed
within 5nm with a maximum ofsix. Plotsof the busiest dayin summer and winteare
presented ifrigure4.3 andFigure4.4 respectively

Ship Type

Tug
Passenger
Cargo
Other Ship |
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Figure 4.4  Joint BusiestWinter Day (24 March 2010
More detailed plots of the tracks relative to #@WV lease areduring summer and winter,
colourcoded by vessel type, length and draught, are presenfgglire4.5 to Figure4.10.
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Figure 45  Detailed Plot of Summer 2009 AIS Tracks
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Figure 4.7  Detailed Plot of Summer 2009 AIS Tracks by Length
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Figure 410 Detailed Plot of Winter 2010 AIS Tracks by Draught

More detailed analysis has been carried outhef tracks passing withithe lease area
Vessels identified to be working at the Fall of Warness site (i.e., associated with the
development) were excludeddlkyrie, Sarah GregpndUskmooj.

During summer, an average P vessels per day passed withine lease areeompared to
justover?2 per day during winter.

The ship type distribution based on the AIS data is presentadune4.11.

25
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Figure 4.11 Ship Type Distribution passingwithin the FOW LeaseArea

The vast majority of/esselghat passedavithin the lease areaere interisland ferries. A list
of all vessels thatnadethree or mordransitsof the lease areia presented below.
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Table 4.1 List of Regular Vessels passing withithe FOW LeaseArea

Name Type Destinations Le(nmg)th Draughts (m) (szr ?/?/Ziéis)
Earl Thorfinn '”t‘f:r;f‘r';‘”d Norh 118 45 3 69
Earl Sigurd '”t‘f:r;f‘r';‘”d Westray 45 32 66
Varagen Intclazr(-alrsrl;ind N%uﬂﬁs 49.9 2.9 52
'I\:/';ife‘j ng/ihuogﬁy Ak\)/\%i?i? 82.5 5.0-5.7 4
Shetland
Minna FEQSQFS 6Patr| 477 4 3

Length and draught distributiortd vessels passingithin the lease areare presented in
Figure4.12 andFigure4.13.
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Figure 4.12 Ship Length Distribution passingwithin the FOW LeaseArea
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Figure 4.13 Ship Draught Distribution passingwithin the FOW LeaseArea

During the summer survey, the average length of vessel passing thighlaase arewas
57.4m and the longest vessel recorded was the passenger cruigdbstiipsat 205m. The
average draught of vessel passing witthia lease area during summer wasy84dnd the
vessel with the deepest draught was the passenger cruigaghifrosat 8.3m.

During winter, the average length of vessel passing within the leasease#6.6m and the
longest vessel was the offshore tagpply shipMaersk Fetcherat 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\ngiian Sovereigat 6.6m.

The destinations of vessels tracked wittive lease areduring summer and winter are
presented irFFigure 4.14. The main destinations in each case were Kirkaad the North
Isles,dominated byhe Orkney inteislandferrieswhich operate aljear round
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Figure 4.14 Main Destinations of Vessels passing withithe FOW Lease Area
The speed distribution of vessels passing withélease area presented ifrigure4.15.
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Figure 4.15 Speed Distribution of Vesselgpassingwithin the FOW LeaseArea

The average speed of vessels passing within the lease area was 8.5 knots in summer and 7.6
knots in winter. Tie passenger cruise ships in summer are the main reason for the higher
average speed.

4.3 AIS Analysis i Cable Berths

4.3.1 Traffic Overview

Detailed plos of the AIS tracksrelative to the cable berths over tkemmer and winter
periocs arepresented irFigure4.16 and Figure 4.17 (excluding vessels associated with the
FoW development
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Figure 4.16 AIS Tracks relative to Cable Berths (Summer2009
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Flgure 4.17 AIS Tracks relative to Cable Berths (Winter 2010)

All the cable berths have ships passing within 500 metnesdfic can be divided intdhe
following two maintypes:

1 Interisland Ferries
1 NW-SE Transiting Traffic

A more detailed description of theo types ofshippingtraffic passing the cable berths is
presented below.

4.3.2 Inter-Island Ferries

Cables berths 1, & 3 are exposed to ferries operating between Kirkwall and LoBamday

when they transit north of Muckle &n Holm. This passage was used approximately 8 times
during the sixweek winter survey perioout none i,summer Consultation with OIC Marine
Services, including ferry representatives, highlighted that the routeing pattern varies between
summer and winte This winter route will have been chosen to reduce vessel motions in the
prevailing wave and tidal conditions

Cable berths 4, & 7 are exposed tderries operating between Kirkwall and Rapness,
Westray, particularly when the ferries are taking a mas@are route passing close to Eday,
which tends to happen more frequently in winter. Three ferries were tracked pessiolR
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the OpenHydro platfornon Berth 4 two in winter and one in summé&rhe summer tracked
passed very close to the platform (withipproximately 60m).

Most ferries pasdto the west of Berth 4.He introduction of Cables 6 and 7 will increase
the potential interaction of these ferries with the site.

Details on the three intesland ferries in the are&érl Thorfinn Earl SigurdandVarager)
are listed inTable4.1. Their draughtroadcast on AIS ranged from 2.9 to Btres.

4.3.3 NW-SE Transiting Traffic

During the summer and winter periodgveral vessels were trackedAl® headig NW-SE
via the Fall of Warass transiting between the Westray Firth and Stronsay .Firth

A plot of the combinedtracks recorded during tHE2 weeksis presented ifrigure 4.18. It

can be seen that the cable berths towards the outer (westeroi) th@ 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.

7 G 7
Ship Type
Unspecified
Fishing K5
Military
- Passenger
- Cargo
Other Ship

/ \\l ~ \Backaiana

p! 4 t S
EUROPEAN, MARINE?

7

6: \
TO BE AVOIDED

ENERGY CENTRE
7 Sl S

[see Notel } ] § 332
27 (se’e Note)

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'able4.2.
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It can be seen the traffic includes some relatively dakapght cruise ships dnfishing
vessels of 7m and above.

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

Name Type Destination Length (m) Drapijcg';lrjlﬁl(m) Trs\r;:letis()ﬂ
Maersk Fetcher TS;‘;Zhu‘;st Aberdeent Westofl  g25 5.0-5.7 4
Minna Fisheries Patrol Unspecified 47.7 4.0 3
Saga Rose Passenger Killybegs - 188.9 8.3 2
Liverpool
Astor Passenger Hafnarfjordur 176 6.2 2
National
Geographic Passenger Kirkwall 108.6 5 2
Explorer
Jura Fisheies 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 66.6 775 1
Solstice Stern Trawler Rockall 24 Unknown 1
Discovery Passeger Kirkwall 168.7 75 1
Sachsen Military Unknown 143 6.8 1
Norlantean Il Stern Trawler Unknown 27.8 512 1
Sé)r\]/zlrlzzgn An%(g)rsl-:j?)?;ljsllmg Coastguard Patrol 67.4 6.6 1

" For these vessels thiea c t u a | BroadtasanuAdShwiere unspecified or in erroy therefore, thedesign
draughs of the vessels have bebsted

TheNW-SEvessel type distribution during each survey period is presented below.
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Figure 4.19 Vessel Type Distribution or 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 line with data available from OIC Marine Services $cheduled
cruise ship visits in 2010. This indicates approximately 30 transits of the Fall of Warness are
possible during the period between nAigril and midSeptember, based on the stated
departure and destination ports, e.g., vessels between Kiranallceland, 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). AlS is believed to fully represent this traffic, therefore,
thenumber ofannwal movementss estimated to be 480.

Fishing vessels made three transits in total (2 summer, 1 winter). However, only a small
proportion of fishing vessels carry Ahd hence th&ackingis not comprehensivéviore
information on fishing vesselctivity at the sitas presented in Sectidn

A single yacht was trackedon AIS. However,carriageof AlS is not mandatorynboard
yachts hencethe dataare not comprehensive. Morenformation on recreational vessel
actvity at the site is presented in Secti@n

4.4 Encounters

An assessment of ship-ship encounters has been carried out by replaying atspigedone
week of the AIS data collected in da 200. The following figurepresents the tracks of
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vessels during encountessthin 5nm of thelease areawhere an encounter has been defined
as vessels passing within 1nm of

Ship Type SN ,"m -
TUg n" K ‘ o ol

Passenger

It can be seen that there were a number of encountensd around théease arealhese
were mainly ferries encounteg vesselsvorking within the FoW site. Overall, it may be
concluded that the area is not busy in terms of shippiffgctra

45 Additional Data

The 12 weeks of seasonally weightats 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 asssing both summer and winter ferry routeimghich has been donand
identified differentrouteingpatterrs.

The cruise ship visit informatiofor 2010 available from OIC Marine Services indicated that
the number of movement of cruise ships during thensemAIS survey was representative
and inline 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 vicinitf the site (These logs are described in more
detal 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 Warndslssite Section5.2
presentsthe latestavailable surveillance datasightings and atellite). However, this
information is not comprehensive for the fishing activity at the site, especially smaller, near
shore vessels. Therefore, additional information is presented in SBclibased orvessel
monitoring from Elay, localconsultation with fisheries stakeholdarsd AlStracking

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 IG&8square 47E7/3, as showrFigure5.1.
The four closest Subsquares have been analysed as petaiseline fishing assessment.

TatEsz 1 ', T & A7ETH

\ g ':‘ 5 T >
w« AREA TO BE+AVOIDHD

(see Note)

e LaTEG4 -

{ NS
AREA TO /BE AV
| 7 Unsurvayad
| | (see Note)
N

L0 5 10~

30w

‘nautical miles | ver | | - SN g. > AR EAL
; . i PN NS Dlsars & .ft';'é A o

Figure 5.1  ICES Subsquares encompassintipe FOW Lease Area

Sightingsdatawereanalysed for the fivwgear period 20089. This data is collectetirough
the deployment of patrol vessels, surveillance aircraft and the sea fisheries inspdtactate.
patrol logs the positions and details of fishing vesagélkin the areabeing patrolled. All

Date: 16.11.2010 Page: 37
Doc: Tidal Test Site NRA REP315-01-02 20101203

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


http://www.anatec.com/

Project: A2343 anatec
Client: ~ EMEC A

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

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
underrepresented in the datanalysis of thesightingsdata is presented in SectibrR.2

Satellite data records tlpesitiors of fishing vessels of 15m length and ogeerytwo hours.
Data has been analysed for 2006 (all nationalities) and 2008 (UK wafligh at the time of
writing are the latest availabl&nalysis 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 averaggsiti
patrol within each ICES Subsquaarroundinghe lease area in the fiyear period 20099
are presented ihable5.1 andFigure5.2.

Table 5.1 Average Sidntings per Patrol (200509)

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

0.45

0.4 -

0.35 ~

0.3

0.25 +

0.2 A

Sightings per Patrol

0.15 +

0.1

0.05 ~

4A7E6/2 A7E6/4 4A7E7/1 47E7/3
ICES Subsquare

Figure 5.2  Average Fishing Vessel Sightigs per Surveillance Patrol (20059)
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Subsquared7E6/2 had the highestaverage sightingper patrolat 0.44vesse$. Subsquare
47E7/3 which contains the FOW lease aréad the lowest activitat 0.11 (approximately
one vessel per nine patrals)

A plot of the vessel sighting locatiom®lour-coded by nationality is presentedRigure5.3.
When viewing the figure it should be noted that the number of patrols varied per Subsquare.
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Figure 5.3  Fishing Vessel Sightings by Nationality (200%09)

The vast majority of fishing vesselsightedwere UK registered(95%) including the one
vessel sighted within the FoW lease am@ad all vessels within Subsquare 47E7/3 containing
the lease area

The fishing vessel sightings colecoded by gear type are presenteéfigure5.4.
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Figure 54  Fishing VesselSightings byGear Types

The overall breakdown by gear gyand the distribution per ICES Subsquamrepresented in
Figure5.5 andFigure5.6 respectively.

The nmost common gedype wa pottertreekr, accounting for8% of all sighting and 66%
within Subsquare 47E7/3 containing the lease area. Demersal trawlers were the next most

common type.
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